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''Of  all  the  possible  radios,  I  chose 
the  ICOM  IC-735  for  my  CQWW  QRP 

world  record  attempt/' 

Oamy  Eskoiazi  l^SS,  MtefTU  Hjgri  QfV  Scot? 


■1987  COWW  SSB  (PJ2Fft|' 

-19BB  COWPX  SSB  fK/SS-WHC] 

-19a6  ARRL  OX  PHONE  &  CW  |K7SS/KH6) 


ICOM's  IC-735  is  the  world  s 

most  popular  HF  transceiver.  With 
the  highest  performance,  smallest 
size,  and  best  customer  satisfac- 
tion of  any  HF  transceiver,  the 
IC-735  is  the  winner  s  choice  for 
fixed,  portable,  or  mobile 
operations. 

•  Field  Proven  1MW  IVansmitter 

with  100%  duty  cycle.  Proudly 
backed  with  ICOM  s  full  one- 
year  warranty, 

•  105dB  Dynamic  Range  Receiver 
includes  passband  tuning,  IF 

notch,  adjustable  noise  blanker, 
and  semi  or  full  CW  QSK. 

•  Conveniently  Designed.  Measures 
only  3  J'TI  by  9,5^  by  9"D, 


•  Optional  AH-2  Automatic  Tuning 
Mobile  Antenna  System  covers 
3.5MHz-30MHz  and  tracks  with 
the  IC-735's  tuned  frequencies. 

•  All  HF  Amateur  Bands  and  Modes 

plus  general  coverage  reception 
from  100KHz^30MHz. 
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0  12  Tenable  Memories  operate  and 
reprogram  like  12  separate 
VFO's*  Supreme  flexibility! 

Additional  Options:  5M  10 

graphic  equalized  mic.  PS-55  AC 
power  supply,  AT- 150  automatic 
antenna  tuner  for  base  operation. 

ICOM's  IC*735.  t  .a  proven  win- 
ner  for  reliable  worldwide  HF  com- 
munications. See  it  today  at  your 
local  ICOM  dealer 


ICOM 

ICOM  America,  Inc. 

2380  nStti  Avenue  N,E.,  BeHevue.  WA  98004 
Customer  Service  Hotline  (206)  454*7619 
i3150  PrejTifer  Onve,  Suite  126.  Innng,  TX  75063 
1 777  Phoenix  Parkway,  Suile  201,  Atlanta,  GA  30349 
ICOM  CANADA,  A  Division  of  ICOM  America,  Inc., 
3071  -  as  Road.  Unit  9,  Richmond,  B.C.  V6X  2T4 
All  5tatQft  ifwcltications  subject  to  change  wllhout  notice  or 
obliaatlon.  Alt  ICOM  radios  akgn  If  lean  tly  exceed  FCC 
regulations  limiting  spurious  efr^isslons.  7351 S9. 
'Rnal  eiontftst  results  p«fidiftg. 
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LOOKING  FOR  AN  AUTOPATCH 
OR  REPEATER  CONTROLLER? 


PRIVATE  PATCH  V 

510SA-II 

510SA 

Auto-dialer 

90  phone  numbers 

None 

None 

Last  number  redial 

Yes 

No 

No 

Hook  flash 

Yes 

No 

No          ! 

Programming  keyboard 

Built-in 

Plug-in 

None 

Programming  digital  display 

Yes 

No 

No 

Noise  filter 

5  pole 

2  po  e 

2  pole 

Regenerated  DTMF  dialing 

Yes 

No 

No 

DTMF  decode  LED 

Yes 

No 

No         j 

Selectable  VOX  simplex,  samp  ing  simplex, 

dup  ex  and  repeater  contro  ier  operating  modes 

Yes 

No 

No 

Number  of  keyboard  selectable  sampling 

mode  VOX  enhancement  ratios 

8 

2 

None 

Operates  through  repeaters 

Yes 

No 

No 

Method  of  connection  to  base  radio 

Internal 

Internal 

Internal 

or  External 

Only 

Only 

CPU  program  memory 

8k 

2k 

2k 

Busy  signal  disconnect 

Yes 

No 

No 

Diattone  disconnect 

Yes 

No 

No 

Se  ectable  three  digit  repeater  mode  on/off  code 

Yes 

No 

No 

Remotely  controllable  internal  aux  relay 

Yes 

No 

No 

Optional  CTCSS  board  available 

Yes 

No 

No 

Optional  voice  delay  t^oard  available 

Yes 

No 

No 

V\/arranty 

1  Year 

6  Mo. 

6  Mo. 

When  you  compare  Private  Patch  V  to  the 

competition,  the  choice  is  clear! 


ADDITIONAL  FEATURES 

•  USER  PROGRAMMABLE  CW  ID 

•  DIAL  ANY  PRESELECTED  NUMBER  BY  PRESSING 
THE  MIC  BUrrON  FIVE  TIMES. 

•  COMPLETE  PATCH  STATUS  BEEPS 

•  FRONT  PANEL  STATUS  LEGS 

•  HALF  DUPLEX  PRIVACY  MODE  {with  beeps) 

•  SELECTABLE  CONNECT  CODE  1-5  DIGITS 

•  SELECTABLE  TOLL  OVERRIDE  CODE  2-5  DIGITS 

•  SELECTABLE  DISCONNECT  CODE  1-S  DIGITS 

•  SELECTABLE  TOLL  RESTRICTION: 
¥*  First  digit  lockout 

^  Prefix  lockout 
1^  Digit  counting 

•  SELECTABLE  ACTIVITY/TIMEOUT  TIMERS 

•  RENGOUT 

(Receive  your  calls  in  the  mobile) 

•  RING  COUNTING 

(Ringout  alerts  after  pre-seiected  no,  of  rings) 

•  REMOTE  BASE 

(Use  your  base  radio  from  any  telephone) 

•  LAND  TO  MOBILE  SELECTIVE  CALLING 

•  INTERNALLY  SQUELCHED  AUDIO 

•  MOV  LIGHTING  PROTECTORS 

•  SELECTABLE  TONE  OR  PULSE  DIALING 


Private  Patch  2  — 
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Note  built-in  programming  keyboard  and  digital 
display  just  above  keyboard- 
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Connect  Systeivis  Inc. 


2064  Eastman  Ave.  #113  •  Ventura,  CA  93003 
Phone  (805)  642-7184  •  FAX  (805)  642-7271 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatiliiy 
lo  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency - 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  lo  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers'  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  It  can  even 
operate  off  an  internal  nine  volt  batter>.  and  is  available 
for  one  day  deliver)',  hacked  by  our  one  year  warranty. 


All  tones  in  Group  A  and  Group  B  are  included. 

Output  level  flat  to  within  1.5db  over  entire  range  selected 

Separate  level  adjust  poLs  and  output  connections  tor  each 

tone  Group. 

Immune  to  RF 

Powered  by  6-30 vdc,  unregulated  at  8  ma, 

Lou  impedance,  low  disiunion,  adjustable  sine  wave 

output,  5v  peak-to- peak 

Instant  start-up. 

Off  pt)sition  for  no  tone  output. 

Reverse  polarity  protection  built-in. 


Group  A 

67.0  X2 

91.5  ZZ 

tlSJ2B 

156.7  5A 

71,9  X A 

94,8  ZA 

123  0  5Z 

162,2  5B 

74.4  WA 

91 A  Z8 

127J  3A 

167  9  6Z 

77.0  XB 

100  0  IZ 

l3i1i3B 

173. 86A 

79  7SP 

105,5  lA 

136  5  42 

179  9  6B 

82  5YZ 

107,2  IB 

Ut  3  4A 

186  2  7Z 

85.4  VA 

no9  2z 

146  J  4B 

192  8  7A 

8S  5  YB 

114. g2A 

151  4  5Z 

203.5  Ml 

•  Frequency  accuracy.  ±  .  I  Hz  maximum  -  4(fC  to  -f  85"C 

•  Frequencies  lo  250  Hz  available  on  special  order 

•  Coniinuouv  tone 

Group  B 


TEST-TONES: 

TOUCH'TONES; 

BURST  TONES: 

600 

697     1209 

1600     1B50     2150     2400 

1000 

770     (336 

1650     1900    2200    2450 

1500 

852      1477 

1700     1950    2150    2500 

1175 

941      1633 

1750    2000    2300    2550 

2S0S 

1800    2100    2150 

*  Frequency  accuracy,  ±  I  Hz  maximum  -  40**C  to  +  85'^C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE~64  $79.95 


COMMUNICAmm  SPECIAUSTS 

426  West  Taft  Avenue,  Orange,  California  92(^1 
(800)  854-0547/  California:  (714)  998-3021 
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OflCLE  10  ON  R£A&ER  SEffVlCE  CARD 


MFJ,  Bencher  and  Curtis  team  up  to  bring  you  America's  most  popular 
keyer  in  aj;ompact  package  for  smooth  easy  CW 

The  best  of  all  CW  worids  ■  a  deluxe  MFJ  Keyer  using  a  Curtis  a044ABM  chip  In  a 
comj3act  package  that  tits  right  on  the  Bencher  iambic  paddle! 

Tfiis  MFJ  Keyer  is  small  in  size  but  big  in  features.  You  get  iambic  keying,  adjustabfe 
weight  and  tone  and  front  panel  volume  and  speed  controls  (S-SG  WPM),  dot-dash 
memories,  speaNer,  sidetone  and  push  button  selection  of  automatic  or  semi-automatic/ 
tune  modes.  It's  also  totally  RF  proof  and  has  ultra- reliable  solid  state  outputs  that  key 
both  lube  and  solid  state  rigs.  Use  9  V  batterv  or  110  VAC  with  MFJ  1305,  $9.95. 

The  keyer  mounts  art  a  Bencher  paddle  to  form  a  small  {A  1/S  x  2  5^8  x  5V3  inches) 
attractive  combination  that  is  a  pleasure  to  look  at  and  use. 

America's  favorite  paddle,  the  Bench,  has  adjustable  gold-plated  silver  contacts,  lucite 
paddles,  chrome  plated  brass,  and  a  heavy  steel  base  with  nan- skid  feet. 
$  4  A  A  05      You  can  buy  just  the  keyer  assembly.  MFJ-4228X,  for  only  $79.95  to  mount  on  yeur 
I  ^fa  ^F  Bencher  paddle. 


MFJ-422B 


Artificiaf  RF  Ground 

MFJ931 
$7005 

You  can 
create  an 
artiftcial  RF 
ground  and  eliminate  ftP  "bites", 
feedback,  TVI  and  RFI  when  you  let  the 
MFJ-931  resonate  a  random  length  of 
wire  and  turn  it  into  a  tuned  counter- 
poise. MFJ-931  also  lets  you  electrically 
place  a  far  away  Rf  ground  directly  at 
your  rig  -  no  matter  how  tar  away  it  is 
by  tuning  out  the  reactance  of  your 
ground  connection  wire.  7V2x3V2>c7  in. 

Antenna  Bridge  mfj204b 

How  you  can  quickly 
optimize  your  antenna  for 
peak  performance  with  this 
portable,  totally  self- 
contained  antenna  bridge. 

Ho  other  equipment 
needed  -  take  it  to  your 
antenna  site.  Detenriine  if 
your  antenna  is  too  long  or 
too  short,  measure  its 
resonant  frequency  and 
antenna  resistance  to  500 
ohms.  It's  the  easiest  most 
convenient  way  to  determine  antenna 
perlormance.  Built-in  resistance  bridge, 
nijil  meter,  tunable  oscillator-driver 
(1.a-30  MHz).  Use  9  V  battery  or  110 
VAC  wlTh  AC  adapter,  $9.95. 

Supbr  Active  Antenna 

'World  Radio  TV  Handbook'  says 
MFJ-1 0;24  is  "a  first  rate  easytooperate 
active  |ntenna  ,..  quiet ...  excellent 
dynamic  range  ...  good  gain  ...  very  low 
noise  factor...  broad  frequency  coverage 
...  excillent  choice." 

Moup  it  outdoors  away  from  electrical 
noise  t#  maximum  signal,  minimum  noise. 
MFJ-1  oN  covers  50  KHz  to  30  MHz 

Receives  strong,  ctear signals 
■from  all  over  the  world.  20  dB 
[attenuator,  gain  control.  ON  LED 
[Switch  two  receivers  and  aux. 
or  active  antenna.  6x23x5  In. 
Remote  unit  has  54  inch  whip, 
50  ft.  coax  and 
connector.  3x2x4 
in.  1 2  VIX:  or 
*        A   «  110  VAC  with 
*«fJ-10Z4*1  29*®  MFJ-1 31 2,  $9.95- 


MFJ  Coax  Antenna  Switches 


*34»S  MFJ-1701  *2  1  ®®  MFJ4702  *59»5  MfJ  1704 

Select  any  of  several  antennas  from  your  operating  desk  with  these  MFJ 
Coax  Switches.  They  feature  mounting  holes  and  automatic  grounding  of 
unused  terminals.  They  come  with  MFJ's  one  year  unconditianal  guarantee. 
MFJ-1 701,  $34.95.  Six  position  antenna  switch.  SO  239  connectors.  50  75 
ohm  loads,  2  KW  PEP,  1  KW  CW.  Black  aluminum  1 0x3x1  V2  inch  cabinet. 
MFJ'ITOt  $21.95.  2  positions.  Cavity  construction.  2.5  KW  PEP,  1  KW  CW. 
insertion  loss  below  .2  dB.  50  dB  isolation  at  450  MHz.  50  ohm.  3x2x2  in. 
MFJ'1704,  $59.95.  4  position  Cavity  Switch  with  Lightening/Surge  protection 
device,  Center  Ground  position.  2.5  KW  PEP,  1  KW  CW.  Extremely  low  SWR. 
Isolation  better  than  50  dB  500  MHz.  Negligible  loss.  50  ohm.  6V-ix4V4Xl  V*  in. 

**Dry"  Dummy  Loads  for  HF/VHF/UHF 


New 


MFJ  has  a  tulf  line  ot  dummy  loads  to  suit  your  needs.  Use  a  dummy  load 
for  tuning  to  reduce  needfess  (and  illegal)  ORM  and  save  your  finals. 
MFJ'2G0,  $ 2a J5.  Air  cooled,  non-inductive  50  ohm  resistor.  SO- 239 
connector  Handles  30O  watts-  Run  full  load  for  30  seconds,  derating  curve  to 
5  minutes,  SWR  less  than  1.3:1  to  30  MHz,  1.5:1  30  60  MHz.  2V2x2V2x7  in 
MFJ-262,$69.95.  Handles  1  KW.  SWR  less  than  1.5:1  to  30  MHz.  3x3x13  in. 
MFJ-264.  $109.95.  Versatile  UHF/VHF/HF  1,5  KW  Dry  Dummy  Load,  An  MFJ 
first.  Gives  you  low  SWR  to  650  MHz,  usable  to  750  MHz.  You  can  run  100 
watts  for  10  minules,  1500  watts  tor  10  seconds.  SWR  is  1.1:1  to  30  MHz, 
below  1  3:1  to  650  MHz.  3x3x7  Inches.  SO  239  connector 

MFJ-1 286  Gray  Line  DX  Advantage 

t*^^     $29&5  MFJ'i2e6        ^"*9  ^^^^  ^^  ^^^  °"'^  $29.95!  The  MFJ-1 286 

is  a  computerized  DXing  tool  that  predicts  DX 
propaption.  Even  the  casual  DXer  can  work  rare 
DX  by  knowing  when  conditions  are  best  for  DX. 
The  Gray  Line  is  the  dayinight  divider  line  where 
the  most  amazing  DX  happens  every  day.  Mow 
you'll  know  exactly  when  to  take  advantage  of  i . 
Gives  detailed  wortd  map.  Shows  Gray  Line  for 
any  date/time,  UTC  In  24  user  chosen  OTHs^  time 
zones  and  more.  IBM  compatible.  Any  graphics. 

MFJ's  Speaker/Mies       ^^^^^^^ 

For  Kenwood,  /com,  Yaesu,  Santec  $2405 

MFJ's  compact  Speaker/Mies  let  you  carry  your  HI  on  your 
belt  and  never  have  to  remove  it  10  monitor  calls  or  talk. 

You  get  a  wide  range  speaker  and  first-rate  electret  mic 
element  for  superb  audio  on  both  transmit  and  receive. 

Earphone  jack,  handy  lapei/pocket  clip,  PTT,  lightweight 
retractable  cord.  Gray.  One  year  unconditional  guarantee. 

MFJ-2e4  fits  icom,  Yaesu.  Santec.  MFJ-28G  fits  Kenwood. 


12/24  Hour  LCD  Clocks 


mm 


•  One  year  uncartditjoflal  guarantee  •  30  day 
money  tjack  guarantee  (less  s/h)  on  orders  fram 
MFJ  •  Add  $5.00  each  s/h  •  Free  catalog 


*1  9®^  HFJ-lDBfi  *9^^  MFJ-107B 

Huge  5/8  inch  t^oJd  LCD  digits  let  you 
see  the  correct  time  from  anywhere  in 
your  shack.  Choose  from  the  dual  clock 
that  has  separate  UTDIocal  time  display 
or  the  single  24  hour  ham  clock. 

Mounted  in  a  brushed  aluminum 
frame.  Easy  to  set.  The  world's  most 
popular  ham  docks  for  accurate  logs. 
MFJ  1088  4V2Xlx2:  MFJ-1 07B  2V4Xlx2 

Lighted  Cross/Needle 
SWR/Wattmeter  $0995 

MFJ  Cross- 
Needle  SWR/ 
Wattmeter 
shows  you 
SWR.  forward 
and  retfected  power  in  3  ranges  (20/200/ 
2000  watts  forward/5/50/500  reflected). 
Push  button  range  selection.  1 .3-30  MHz. 

Mectianical  zero  adjust  for  movement. 
SO  239  connectors.  Light  requires  12 
VDC  or  110  VAC  with  MFJ  1312.  $9.95. 

Deluxe  Code  Practice 
Nevv  Oscillator 

MFJ-557 

MFJ'557  Deluxe  Code  Practice 
Oscillator  has  a  Morse  key  and  oscillator 
unit  mounted  together  on  a  heavy  steel 

base  so  it  stays  put  on  your  table.  Also 
por1at3le  because  it  runs  on  a  9  volt 
battery  (not  included)  or  an  AC  adapter 
($9.95)  that  plugs  into  the  side. 

Earphone  jack  for  private  practice. 
Tone  and  volume  controls  for  a  wide 
range  of  sound,  Speal^er,  The  key  has 
adjustable  contacts  and  can  be  hooked 
to  your  transmitter,  Sturdy.  8V2x2V4x3V4 
in.  One  year  unconditianal  guarantee 

MFJ  AC  Voltage  Monitor 

Prevent  damage  to  rig, 
computer  or  other  gear.      ■  %g<AC 
Monitor  AC  line  voltage  for  P  •     "^ 
potentially  damaging  surge/ 1 
brown  out  conditions  on 
2  cofor  expanded  95-135  voJt  scale. 

Plugs  into  any  AC  outlet.  2% 
accuracy.  2V^x2V^x1V2  inches. 


'm   -  ■■■A'^'-   ' 


MFJ  ...  making  quaUty  affordable 


MFJ  ENTERPRISES,  INC, 

P.O.  Box  494,  Mississippi  State.  MS  39762 
(601)  323-5869;  TELEX:  534590  MFJSTKV 
Neai«st  Dealer  or  Ofdersonly:  dOQ-647-t80Q 

CIRCLE  24  ON  READER  SERVICE  CARD 


Kumber  1  on  yoyr  Feedback  card 


Welcome,  Newcomers! 


WHAT  IS  QRP? 

Amateur  radio  lingo  is  fiiU  of  abbreviations 
and  code  words,  which  evolved  in  the  days  of 
CW  (Morse  Code}-only  communications. 
Many  common  statements  and  questions, 
such  as  "Do  you  copy?'\  **My  iocauon 

is '%  **P!case  send  more  slowly",  etc, 

have  been  reduced  to  three-letter  statemcnis/ 
questions  beginning  with  "Q/'  Thiii  gave 
CW  communications— a  much  slower  mode 
than  spoken  (** voice")  communicaiions— 
greater  efficiency. 

QRP  means  '* reduce  your  power."  Hams 
who  enjoy  low-power  operation  became 
known  as  QRPers.  The  unofficial  maximum 
power  level  for  QRP  operation  is  10  Watts. 
One  Wall  or  less  of  tranjimitted  power  is 
called  QRP  operation. 

At  fiTSU  many  hams  ask,  *' What's  the  point 
in  QRP  operation?*'  Mayhem  often  reigns  on 
the  bands  during  periods  of  good  propaga- 
tion,  with  some  hams  running  a  full  gallon-^ 
pltis  battling  it  out.  '"How  can  the  little  gtiit 
hope  to  compete?*'  "Why  would  anyone 
want  to  be  a  little  gun?'* 

To  be  sure,  there  are  reluctant  QRPers— 
hams  who  make  do  with  the  equipment  they 
have  until  they  save  up  enough  to  run  out  and 
buy  a  100  Watt  output  rig  and/or  a  linear 
amp.  QRP  has  a  large  devoted  following, 
however*  There's  obviously  much  more  to 
QRP  than  first  meets  the  ear,  as  this  issue  will 
attempt  to  ^how. 

The  Elegance  of  QRP 

A  QRP  station  can  be  very  small — there  arc 
QRP  transceivers  that  can  lit  in  the  palm  of 
your  hand!  QRP  rigs  are  much  simpler 
devices  than  their  high-powered  brothers, 
since  there  are  fewer  stages  of  circuitry  in  the 
rig  to  step  up  the  power  of  the  signal  and 
ensure  signal  linearity  and  purity.  One-  or 
two-afternoon  QRP  transceiver  projects 
abound— Mike  Bryce's  QRP  cnlumn  is  full  of 
*em.  For  hams  w^ho  actually  want  to  appJyihe 
electronic  theory  they  learned  (or  memo- 
rized) for  their  exam,  building  a  QRP  rig  is  a 
great  place  to  start— very  little  can  match  the 
thrill  of  making  a  DX  contact  on  a  piece  of 
equipment  that  you've  built  yourself! 

Craft  instead  of  Kilowatts 

Let*s  say  you've  built  your  pocket-sized  5 
Watt  rig  on  Friday  night  and  Saturday,  and 
hanker  to  get  on  the  air  on  Stinday,  You 
know,  however,  that  when  propagation  is 
good,  the  bands  are  often  wall-to-w^all  boom- 
ing signals.  What  to  do? 

QRPers  have  to  be  a  tenacious  breed,  but 
they  soon  learn  that  power  is  not  the  only 
factor  in  making  a  contact.  They  bag  many  of 
their  contacts  when  a  particular  band  just 
opens  up.  before  most  other  hams  become 
aware  of  it.  This  doesn't  mean  thai  QRPers  sit 
by  their  rigs  24  hours  a  day— many  band 
openings  are  predictable.  A  QRPer  soon  be- 
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comes  skilled  in  the  science  of  propagation. 

The  science  is  far  from  exact.  There  are 
unpredictable  bands.  Ten  meters  is  often 
closed,  especially  during  low  sunspot  activi- 
ty, but  it  can  open  up  very  suddenly  at  differ- 
ent times  of  the  day.  This  band  needs  more 
monitoring,  but  then  the  chances  are  better 
that  fewer  people  will  become  aware  of  its 
opening,  and  the  QRPer  has  a  longer  oppor- 
tunity to  work  DX.  When  propagation  is 
good,  your  signal  can  be  miiliwatis  and  still 
get  a  good  report  from  a  DX  station. 

A  Little  Antenna  Math 

A  QRPer' s  best  edge  is  a  high-gain  antenna 
system.  Improvements  here  pay  dividends  at 
dochends  of  the  path— receiving  (''hearing'*) 
and  transmitting  C'talkiug"), 

What  does  gain  mean?  Gain  is  simply  a 
mdo^  usually  expressed  in  d^:ibels  (dB), 
When  you  talk  about  an  antenna  having  a 
certain  gain,  you  must  specify  gain  over  a 
reference  antenna.  Logically « gain  relates  not 
only  to  the  effective  radiated  powers 
(ERPs)  of  a  pair  of  antenna  systems,  but  also 
to  the  received  signal  gains  of  the  same  sys- 
tem pair, 

An  antenna's  ERP  increases  logarithmical- 
ly with  its  gain.  Here's  a  handy  rule  of  thumb: 
every  3  dB  gain  increase  doubles  the  ERP. 
For  example,  a  3  dB  antenna  has  twice  the 
ERP  over  a  given  reference;  a  6  dB  antenna 
has  four  times  the  ERP  over  that  reference.  A 
9  dB  antenna?— eight  times  the  ERP! 

What*s  a  good  reference  antenna?  One  of 
the  most  common  ham  antennas  is  the  -^- 
wave  dipolc.  To  note  it  as  the  reference,  we 
tack  a  "d"  on  the  end  of  *'dB." 

Ten  dBd  gain  is  a  reasonable  figure  for  a 
typical  directional  beam  antenna  that  you  can 
buy  for  a  few  hundred  dollars,  or  build  for 
less.  By  the  above  logarithmic  scale*  you  can 


intuii  thai  10  dB  is  about  10  times  the  ERP 
gain.  This  means  that  the  operator  feeding  10 
Watts  into  a  10  dBd  beam  has  the  same 
chances  of  making  himself  heard  to  that  DX 
station  as  the  op  putting  100  Watts  into  his 
dipole! 

Can  10  Watts  into  a  10  dBd  gain  antenna 
really  compete  with  the  rest  of  hamdom?  You 
bet!  Most  hams  Live  in  areas  that  restrict  an- 
tenna qrsiems.  A  city  lot  may  not  provide 
room  for  more  than  a  dipole  or  a  vertical 
antenna.  (A  venjcal  has  similar  gain  to  a 
dipole).  Most  hams  don*t  run  more  than  100 
Wans  into  an  antenna  system  since  that  is  the 
typical  limit  for  an  unassisted  transceiver, 
and  linear  amps  are  too  pricey. 

Clearly,  a  QfLPer  with  a  good  antenna  sys- 
tem is  really  in  the  running! 

Hats  Off  to  QRPers 

The  finest  point  of  QRP  operation  is  that  it 
forces  the  ham  to  think .  He  has  to  experiment 
with  his  equipment— installing  narrow  fd* 
ters,  improving  the  gain  of  his  antenna  sys- 
tem, etc.— and  learn  about  propagation*  The 
QRPer  avoids  the  all-too-easy  solution  of 
cranking  up  the  power  to  get  through  the 
crowds,  which  very  easily  leads  to  crowding 
out  others.  He  shows  courtesy  to  his  fellow 
hams  by  almost  never  running  more  power 
out  than  necessary  to  conduct  a  contact 
(which  is,  incidentally,  an  FCC  rule!).  This  is 
w  hat  separates  the  QRPers,  who  practice  two 
critical  mandates  of  the  hobby— advancing 
the  state  of  the  art  and  fraternal  goodwill— 
from  the  emerging  throng  of  appliance  opera- 
tors who  treat  the  linear  amp  as  a  cure-alL 

This  issue  has  a  host  of  simple  QRP 
transceiver  construction  projects  to  get  you 
active  on  most  of  the  HF  bands.  Happy 
home^brewing,  and  let  us  hear  from  you!B 
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GLOSSARY 

DX— Abbreviation  for  Long  Distance.  DX  for  the  HF  bands  is  typically  IranscontineniaL 

ERP— The  power  measure  of  the  wave  energy  that  radiates  from  an  antenna  that  is  the 
product  of  the  input  power  Into  the  antenna  system  and  the  net  gain  of  the  antenna  system. 

Full-gallon — Ham  jargon  for  a  kilowatt  of  output  power. 

HF— High  Frequency.  Refers  to  the  80-10  meter  (3-30  MHz)  bands.  160  meters  (L6-2.0 
MHz)  is  US  Amateur  Radio's  only  Medium  Frequency  (MF)  band. 

Linear  Amp — Short  for  linear  amplifier.  This  device  takes  an  input  signal  and  increases  its 
power  without  (ideally)  changing  any  of  its  other  characteristics. 

Linearity— An  expression  of  the  resemblance  between  the  input  and  output  signals  of  a 
circuit.  The  better  the  linearity  of  a  circuit,  the  le^  rt  distorts  a  signal. 

Open  up — Ham  jargon  meaning  "provide  good  propagation." 

Propagation— The  transfer  of  energy  (in  this  case,  electromagnetic  energy)  through  a 
medium,  such  as  the  atmosphere  or  space. 

Purity — Most  often  an  expression  relating  the  power  of  the  fundamental  frequency  of  a  signal 
and  the  power  of  its  non-fundamental  frequencies,  such  as  harmonics.  The  purer  a  signal,  the 
more  pronounced  its  fundamental  relative  to  its  non-fundamentals. 

Rig— Ham  jargon  for  transceiver. 

Transceh/er — A  radio  sat  that  contains  a  receiver  and  a  transmitter  in  the  same  chassis. 
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Never  sa  y  die 


Wayne  Green  W2NSD/1 


Oh  Darn,  My  Kid's  Gone  Bad 

If  you  read  much,  you've  be^n  redd- 
ing about  the  sorry  state  ot  American 
education.  There's  le&s  being  written 
about  why  our  educationai  system  isn't 
working,  but  since  it's  going  to  be  diffi- 
cult to  Hx  It  if  we  don't  know  why  it's 
broken,  perhaps  we  need  to  not  just  be 
aware  of  the  problem,  but  to  also  find 
out  what  went  wrong. 

We  know  that  amateur  radio  1%  brxy 
toll  IDO.  We  also  krww  whefi  it  broke 
and  why,  twjt  we  don'i  know  bow  lo  fix  it 
because  we  find  ourselves  running  into 
some  of  the  same  problems  as  we  do  in 
education. 

Amateur  radio  went  along  pretty  well 
from  1946  until  1963^  growing  at  1 1% 
per  year  for  this  17-year  period  Then, 
suddenly,  it  died.  We're  net  talking 
alK>u(  a  graduaJ  drop,  we're  talking  a 
c^taclysm-a  drop  in  ham  sales  of  65% 
in  one  year!  A  drop  from  an  11% 
growth  to  a  5%  loss  \n  one  yeart  We're 
talking  a  koss  of  B5%  of  our  ham  deaf- 
ers  and  most  of  our  manufaciyrers 
wrtliin  a  (ew  mortttis! 

While  tht  "Incentive  Ucensing"  pro- 
posal by  the  ARRL  nuked  the  hobby, 
there  were  several  other  factors  which 
tended  to  exacerbate  the  situation. 
They  couldn't  have  picked  a  worse 
time  in  history  to  pull  what  the  ARRL 
directors  considered  was  primarily  a 
publicity  stunt  lo  focus  attention  on  Ihe 
League. 

Here  we  were,  in  the  depths  of  a  sun 
spot  low,  so  the  bands  were  in  terrible 
sliape.  Hammirig  was  at  its  worst  as  far 


as  operator  fryst  rat  ions  were  con- 
cerned^ This,  in  itself,  would  tend  to 
exaggerate  any  negatives.  Ten  was 
dead  a$  a  doornail.  Twenty  was  closed 
at  night,  and  slinky  even  during  the 
best  of  days.  Eighty  was  awful,  with  the 
normal  local  area  contacts  sometimes 
almost  impossible.  It  (ust  wouldn't  take 
much  to  get  a  lot  of  Hams  to  chyck  rt  all 
in  and  sell  their  rigs  at  a  frustrating  time 
like  tfijs. 

In  addition  to  that,  we  had  the  FCC 
starling  to  charge  us  for  ouf  licenses.  It 
wasrj't  much,  nowhere  near  what  we 
were  costing  them,  but  many  hams 
were  able  to  blow  this  all  out  of  propor- 
tion. Eventually  the  FCC  got  stopped 
by  the  courts  and  had  to  give  back 
much  of  the  money.  But  in  the  mean- 
time, it  was  one  more  large  straw  on 
oyr  backs-  One  more  frustration. 

Thefe's  rmsre.  These  were  the  '60s. 
complete  with  rel^eifing  v^>yr>gsters — 
the  combined  products  of  several  ma- 
jor  char^ges  in  our  whole  basic  culture. 
Tliere  was  the  rncredible  influence  of 
Dr,  Spook,  with  his  "let  your  kid  do  his 
own  thing"  approach  to  child  non-train- 
ing. There  also  was  the  impact  of  the 
two- worker  family,  where  the  mother 
was  no  longer  at  home  to  bring  up  the 
children. 

There's  mofe.  Added  lo  Or.  Spock 
and  the  working  mother,  we  also  had 
the  pernicious  influence  of  TV— rvot 
just  on  the  kids,  but  also  on  the  whole 
family.  This  was  tfie  first  generation  of 
kids  which  grew  up  with  the  TV  set  on 
all  day  every  day  a!  home.  TV  was  the 
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baby  sitter,  and  then  the  chewing  gum 
of  the  mind  J  t  kept  the  kids  from  dorng 
their  homework.  No  problem,  get  the 
schools  to  stop  bothering  us  with 
homework. 

So  into  this  powder  keg  the  League 
dropped  the  Incentive  Licensing 
bomb.  It  turned  what  was  already  a 
precarious  sttuation  into  a  disaster 
from  which  we  have  never  recovered. 
Within  a  coy  pie  of  years  we  tost  not 
only  our  ham  dealers  and  manufactur- 
ers, but  we  also  k^st  a  large  percentage 
of  otir  old-time  ham  clubs,  and  almost 
all  of  our  school  radio  clubs. 

The  school  clubs  were  the  worst  loss 
of  all  because  that  wiped  out  the  in- 
frastructure which  had  been  bringing 
us  80%  of  our  new  hams.  Oy  1970^ 
when  the  sun  spots  were  peaking 
again,  we  were  able  to  get  back  to  a 
Sfliali  growth .  The  ertorrTious  interest  in 
FM  and  repeaters,  plus  a  supply  of 
frustrated  CBers.  also  contributed  to 
this  slight  growth. 

So  what's  happer^ed  to  amateur  ra* 
dio,  other  than  the  incentive  Licensing 
catastrophe,  has  been  symptomatic  of 
the  problems  Amanca  hss  had  with  its 
ktds  and  with  education. 

Let's  look  at  this  another  way  to  un- 
derstand it  better.  If  you  byy  a  dog  and 
bring  it  into  your  home  to  live  with  you, 
unless  you  lake  some  time  to  train  that 
dog,  you're  going  to  have  a  pest  who  is 
chewing  your  slippers,  barkmg  at 
night,  jumprng  on  people,  beggirig  for 
tood  at  the  table  and  so  on. 

Dogs  eagerly  take  to  trairting.  It 
doesn't  even  take  ^ery  long,  if  you 
bother  to  learn  how  to  do  it.  They  are 
happier  and  more  comfortable  when 
they  are  trained.  They  need  to  under- 
stand what's  expected  of  them  and  to 
know  that  they're  bved.  Dogs  will  do 
almost  anything  for  love.  But  if  you  use 
punishment  to  try  and  train  ihem, 
you're  not  going  to  have  a  happy  dog, 
nor  a  trained  one. 

Isn't  it  odd  how  parallel  the  training 
of  kids  is  to  training  dogs?  You  get  out 
ot  a  dog  what  you  put  in.  If  you  put  in 
some  time  and  love  you'll  get  a  happy; 
well-behaved  dog  who  will  give  love 
fight  back.  If  you  put  love  into  a  kid 
you'll  get  the  same.  Is  that  a  news 
flash? 

So  how  do  most  people  train  their 
kids?  With  gripes  about  their  failures 
(punishment),  with  nagging,  and  with 
withholding  love.  Isn't  it  absolutely 
amazing  how  badly  thts  has  worked 
out? 

Well,  providing  yoo.  unlike  yoiif  kkte. 

eotitmued  on  p  90 
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All  Mode  MobOity! 


TR-751A/851A 

Compact  all  mode 
transceivers 

It's  the  "New  Sound*'  on  the  2  meter 
band— Kenwood's  TR-751  A!  Auto- 
matic mode  selection,  versatile 
scanning  functions,  illuminated  multi- 
function LCD  and  status  lights  all 
contribute  to  the  rig's  ease-of- 
operation.  All  this  and  more  in  a 
compact  package  for  VHF  stations 
on-the-gof 
•  Automatic  mode  selection,  plus  LSB 

144.0  144  1  144.5  145.8  146.0  148.0  MHz 


25  watts  hrgh/5  watts  adiustabie  low 

•  Programmable  scanning— memory, 
band,  or  mode  scan  with  "COM" 
channel  and  pnority  alert 

•  10  memory  channels  for  frequency, 
mode,  CTCSS  tone,  offset  Two  chan- 
nels for  odd  splits. 

•  All  mode  squelch,  noise  blanker, 
and  RIT 

•  Easy-to-read  analog  S  &  RF  meter 


cw 


USB 


FM    USB 


Optional  front  panel-selectaWe 

38-tone  CTCSS  encoder 

Frequency  range  142- 

149  MHz  (modifiable  to 

cover  14M  51  MHz) 

High  performance  receiver  with 

GaAs  PET  front  end 

VS-1  voice  synthesizer  option 


Dual  digital  VFOs 

•  Semi  break-in  CW  with  side  tone 

•  MC'48  16-key  DTMF  hand  micro- 
phone and  microphone  hook  included 

•  Frequency  lock,  offset,  reverse  switches 

•  Digital  Channel  Link  (DCL)  option 

Optional  accessories: 

•  CD-10  call  sign  display 

•  PS-430,  PS-30  DC  power  supplies 

•  SW'100A/B  SWR/power  meter 
SW-200A/B  SWR/power  meter 
SWT-1  2  m  antenna  tuner 

•  SWT'2  70  cm  antenna  tuner 
'  TU-7  38-tone  CTCSS  encoder 
^  MU-1  modem  unit  for  DCL  system 

•  VS-1  voice  synthesizer 

•  MB-IO  extra  mobile  mount 

•  SP-40.  SP-SOB  mobile 
speakers 

•  PG-2N  extra  DC  cable 

•  PG-3B  DC  line  noise  filter 
MC-60A,  MC-80,  MC-8S 
deluxe  base  station  mics. 

MC-43S  UP/DOWN  mjc, 
'  MC-65  (8-pin)  mobile  mic. 
MA-4000  dual  band  antenna  with 
duptexer 


Actual  size  front  panel 


TR-851A 

70  cm  SSB/CW/FM  transceiver 

The  same  winning  features  are  yours 
on  70  cm  with  the  TR-851A! 

•  Covers  430-439,999  MHz 

•  25  W  high  power/5  W  adiustabie  low 

•  MC'43S  UP/OWN  mic  and  mic, 
hook  mcluded 


Complete  servfce  manuais  are  avsimtie  tor  afl  Kenwooo  rrar^scesvers  end  most  Bccessories 

Sp^dffcations  and  prices  are  subjea  to  change  without  noitce  or  oblfgsnon 
Specif tcMiO^ii  guaranteed  fof  the  U4'}48  MHi  Amateur  band  only. 


KENWOOD 

KENWOOD  U.SA.  CORPORATION 

2201 E.  Dominguez  St,  Long  Beach,  CA 90810 
P.O.  Box  22745.  Long  Beach,  CA  90801-5745 
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. . .  pacesetter  in  Amateur  Radio 


Double  Take ! 
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TM-621A/721A 

144/220  and  144/450  MHz 
FM  Dual  Banders 

Once  again,  Kenwood  brings  you 
another  Dual  Bander  First!  The 
TM-e21A  is  the  first  144/220  MHz  FM 
Dua!  Bander. The  Kenwood  TM-621A 
and  TM-721A  (144/450  MHz)  re- 
defines the  original  Kenwood  '*Duai 
Bander"  concept.  The  wide  range  of 
innovative  features  includes  a  dual 
channel  watch  function,  selectable 
full  duplex  operation,  30  memory 
channels,  extended  frequency 
covemge,  large  multi-color  dual 
digital  LCD  displays,  programmable 
scanning,  and  more! 

•  Extended  receiver  range  (138,000- 
173,995  MHz)  on  2  m;  70  cm  coverage 
is  438,000'44a995  MHz;  1-1/4  m  cover- 
age is  215-229,995  MHz.  (Specifications 
guaranteed  on  Amateur  bands  only.  Two 
meter  transmit  range  is  144-148  MHz, 
Modifiable  for  MARS/CAR  Permits 
required-) 

•  Separate  frequency  display  for 
"main"  and  **sufa-bandr 

•  Call  channel  function.  A  special 
memory  channel  for  each  band  stores 
frequency,  offset  and  sub-tone  of  your 
favorite  channel.  Simply  press  the  CALL 
key,  and  your  favorite  channel  is  selected! 

Optional  Accessories: 

•  RC-10  Mult  I -function  hand  set /re  mote 
controller*  PS-430  Power  supply •  TSU-6 
CTCSS  decode  unit  *  SW-tOOB  Compact 
SWR/jDOwer/volt  meter  •  SW-200B  Deluxe 
SWR/power  meter-  SWT-1  2 m  antenna 
lunefi  SWT-2  70  cm  antenna  tuner*  SP-40 


ACryAL  SIZE  FRONT  PANEL 


•  30  multifunction  memory  channels. 

14  memory  channels  and  one  call 
channel  for  each  band  store  frequency 
repeater  offset,  CTCSS,  and  reverse. 
Channels  Wand  "b"  eslablish  upper 
and  lower  limits  for  programmable  band 
scan.  Channels  *"€"  and  *d"  store  transmit 
and  receive  frequencies  independently 
for  "odd  splitsr 

•  45  Watts  on  2  m,  35  watts  on  70  cm, 
25  watts  on  1-1/4  m.  Approx.  5  watts 
low  power. 

•  Automatic  Band  Change  (A.B.C.) 
Automatically  changes  between  main 
and  sub-band  when  a  signal  is  present. 

•  Dual  watch  function  allows  VHF  and 
UHF  receive  simultaneousty, 

•  Each  function  key  has  a  unique  tone 
for  positive  feedback. 

•  Balance  control  and 
separate  squelch 
controls  for  each 
band* 


«  Dual  antenna  ports^ 

•  TM-621A  has  auto  offset. 

•  Full  duplex  operation. 

•  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys  on 
microphone.  (Encode  built-in,  optional 
TSU-6  needed  for  decode.) 

•  Programmable  memory  and  band 
scanning,  with  memory  channel 
lock- out  and  priority  watch  function. 

•  Illuminated  front  panel  controls 
and  keys. 

•  16  key  DTWIF  mlc*  Included. 

•  Handset/remote  control  option 
(RC-10^ 

•  Frequency  (dial)  lock, 

•  Supplied  accessories:  16-key  DTMF 
hand  mia»  mounting  bracket,  DC  cable. 


JM-721A  $ho^n  WiXh  optional  RC-TO 


mobile  speaker*  PG-2N  DC  cable  •  PG-3B 
DC  line  noise  filter  •  MC-60A,  MC-eo, 
MC-85  Base  station  rnics.*  MA-70D  Dual 
band  (2  my  70  cm)  mobile  antenna  (mount 
not  supDiied)  •  MB-11  Mobile  bracket 
•  MC-43S  UP/DWN  hand  mic  •  MC-48B 
16-key  DTMF  hand  mic 


Compact  mobile  speaker  •  SP-50B  Deiuxe 

CCMTipteie  serv;>ce  m^nusi^  Bfe  avAiistifB  tor  aW  Ke/iwoodf  Jransc^vefs  afid  most  accessones 
SpecEf/c^^cmi^  tesfumB  and  pr*oes  are  suDfect  to  cftaf^ge  wttiiQut  noipce  or  ot>^Q3tion 
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Mississauga.  Ontario,  Canada  L4T  4C2 
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Numbers  on  yoiirf»ectback  card 


EDfTEO  BY  BRYAN  HASTINGS  NS1& 


Apprentice  Class? 

The  push  for  a  no-code  licence  is  gather- 
fug  more  steam.  Citing  their  support  from 
AMSAT,  TAPR,  and  Gold  water,  the  South 
Coast  Amateur  Technical  Group,  a  Mel- 
bourne, Rorida  ARC,  filed  mth  the  FCC  forttie 
creation  of  a  code-free  entiy^evel  amateur  li* 
cense  The  '^Apprentice  CJass''  ticket  would 
replace  the  current  Novice  license.  Appren- 
tice licensees  would  have  access  to  all  modes 
and  bands  above  30  MHz  and  a  lull  1500 
Walts  maximum  power  output,  bul  the  license 
is  good  for  onty  one  10-yeaf,  non-renewable 
term. 

Space  Coast  suggests  the  same  testing 
procedure  as  for  (he  current  Novice  class — 
two  examiners  with  General  Class  or  higher 
licenses  unrelated  to  the  examinee,  over  the 
age  of  eighteen,  and  not  commercially  in- 
volved in  amateur  radio.  The  proposal  impacts 
only  on  the  current  Novices,  who  would  tie 
granted  Technician  priviteges  for  thetr  license 
terms  at  the  time  the  Apprentice  Class  was 
created. 

Expect  mora  such  proposals  to  cross  the 
FCC's  plate  in  the  near  future.  A  recent  survey 
by  CO  Magazine,  to  which  nearfy  4500  people 
have  responded  so  far  (especially  unusual, 
considering  that  the  respondents  used  their 
own  postage),  show  the  no^codem  leading  the 
pro-coders  by  a  60/40  margin. 


our  growing  library  of  share-ware  and  public 
domain  programs,  and  chat  directly  witti  the 
sysop  online. 

Some  may  recall  last  year  the  brief  revival  of 
the  73  BBS.  cut  short  by  a  hard<lisk  crash, 
and  the  subsequent  reaUocation  of  our  IBM 
PC-XT  to  the  company's  new  Novell  token- 
ring  Local  Area  Network.  Well,  we*re  back  and 
better  (han  ever — the  new  system  has  a  new 
20MS  hard  disk  and  60MB  digital  tape  back* 
up,  assuring  that  no  data  will  be  lost. 

As  before,  the  73  BBS  uses  (he  popular 
RBBS-PC  program.  It  is  a  24-hour/day  ser- 
vice, and  a  sysop  attends  it  for  an  hour  each 
weekday.  Give  us  a  call  at  (603)  525-4438, 

Good  Workl 


Congrats  also  to  two  outstanding  mem- 
bers of  the  ham  comfnynity.  The  Dayton 
Amateur  Radio  Association  (DARA)  named 
Bill  Pasternak  WA6JTF  as  1989  Radio  Ama- 
teur of  the  Year.  Pasternak,  founder  of  Wesi- 
Hnk  Report,  has  been  the  foremost  supplier  of 
amateur  radio  related  news  to  hamdom. 

The  WestUnk  Report  news  series  appears 
In  hard  copy  every  two  weeks,  and  can  be 
heard  weekly  on  scores  of  repeater  sys- 
tems throughout  the  US.  In  addition,  Pas- 
ternak founded  and  sponsored  the  "Young 
Ham  of  the  Year  Award/'  and  was  a  lead- 
ing pmducer  of  the  award-winning  30-min- 


ute  video  *'World  of  Amateur  Radio." 

Next.  DARA  has  named  Phil  Karn  KA9Q  to 
receive  the  Specific  Achievement  Award, 
Kam  has  played  a  crucial  role  in  the  develop- 
ment of  packet  radio-  Packet  radio^ — on  the 
amateur  scene  tor  less  than  10  years— is  a 
digital  mode  that  has  robust  error-checking 
capabilities,  channel  sharing,  and  exceptional 
routing  abilities- 

Phifs  forte  in  packet  is  software.  He  has 
been  instrumental  in  developing  and  imple* 
menting  TCP/IP,  a  protocol  level  that  serves  to 
Interlink  heterogeneous  packet  networks. 


Solar  Flare 


SIddall 


Congratutatfons  to  David  SId- 
dall K3ZJ,  one  of  amateur  radio's 
greatest  supporters  in  Washing- 
ton, DC.  Dave  has  been  named 
Assistant  Chief  of  Law  for  the 
FCC's  Mass  Media  Bureau,  and  as 
such,  he  will  be  responsible  for  the 
le§at  review  of  that  bureau's  major 
items.  No  stranger  to  the  Washing- 
ton scene.  Dave  served  as  Senior 
Attorney  in  the  FCC's  Policy  Bu- 
reau. Prior  to  that,  he  was  a  Leg- 
islative  Attorney  with  the  Congres- 
sional Research  Service  of  the 
Library  of  Congress.  K3ZJ  is  the 
former  president  of  both  the  Poto- 
mac Valley  Radio  Club  and  the 
Capitol  HHI  Amateur  Radb  Soci- 
ety. 


■  73  BBS 


73  Magazine  BBS  Is  back  on 
line!  You  again  have  another  way 
to  submit  material^opinionSt 
ideas,  and,  of  course,  articles— 
electronically  direcdy  to  us  any- 
time. You  may  also  download  from 


$$  HOME-BREW  IV  $S 

73  Magazine  again  invites  all  home-brewers  to  turn  their  hot  solder  into 
cold  cash  and  prizes,  and  to  get  their  name  in  print  to  boot.  All  projects  have 
a  chance  to  appear  in  the  magazirte.  and  we  will  handsomely  reward  the 
authors  of  the  best  of  these. 

Now  for  the  bounty,  Ramsey  Electronics  sweetened  the  pot  from  their  line 
of  frequency  counters.  First  pfijse  is  S300.  a  10-year  subscriptron  lo  73.  and  a 
CT-125 1 ,25  GHz  frequency  counter.  Second  prize  is  Si  50,  a  two-year  sub, 
and  aCT-90  6O0  MHz  trequerrcy  counter.  Third  prize  ts  $75,  a  two-year  sub, 
and  a  CT-70 525  MHz  frequency  ojunter,  All  this  ts  in  addition  to  the  payment 
every  author  receives  for  pubJishing  in  73, 

Contest  Rules 


1 .  Entries  must  be  received  by  1  July  t989. 

2.  To  enter,  write  an  article  describing  your  best  home-brew  construciion 
project  and  submit  It  to  73.  If  you've  never  written  for  73,  send  an  SASE  for  a 
copy  of  our  Writer's  Guide,  or  download  il  from  CompuServe  {HamNet 
forum,  Library  «.,  filename  "73WRIT").  Be  $iire  to  state  an  th&  submission 
that  it  is  tof  th0  Homebrew  tV  contest. 

3.  Here's  the  real  cfiaften^:  The  total  cost  of  your  project  must  be  under 
$73,  even  if  all  the  parts  were  bought  new.  Be  sure  to  include  a  detailed  parts 
list  wfth  pnces  and  sources. 

4.  Our  lechnieaJ  staff  will  evafuate  each  project  on  Ihe  basis  of  orlgfnaRty, 
usefulness,  reproducibility,  economy  of  design,  and  clarity  of  presentation. 
The  decision  of  the  judges  is  final. 

5.  All  projects  must  be  original,  That  is,  they  must  not  b«  published 
elsewhere.  There  is  no  limit  to  the  number  of  projects  you  may  enter, 

6.  If  your  article  is  accepted^  73  Magazine  m\\,  upon  publication,  purchase 
first  Morth  American  serial  rights. 


The  biggest  solar  flare  f  n  fiva  years  erupt* 
ed  March  7,  A  43,000  mrle*wide  sunspot  that 
began  spewing  X-rays,  uttravioiet  radiation, 
radio  waves,  and  electrons  **. .  .was  one  of 
the  most  impressive  I've  heard  of  in  my  life* 
time."  said  Patrick  Mcintosh,  project  leader 
for  solar  physics  research  at  NOAA's  Space 
Environment  Lab  in  Boulder,  Colorado. 

The  huge  radiation  burst  affected  radio 
<ximmunications  over  a  two-week  period.  Dur» 
Ing  this  time,  many  VHF  and  above  operators 
made  auroral  skip  contacts  on  weak  signal 
(mainly  CW).  while  many  lower-band  HF  conv 
munications  were  wiped  out.  Two  weeks  is  the 
normal  time  it  takes  for  a  surrspot  to  rrtove 
across  the  face  of  the  sun. 

Solar  flares  can  occur  at  any 
time,  but  they  take  place  most  of- 
ten near  or  at  the  peak  of  the  11- 
year  sunspot  cycle.  Scientists 
quoted  by  the  New  York  Times  say 
that  the  the  most  intense  period  of 
solar  radiation  on  record  fikely  lies 
ahead  in  the  next  year.  The  peak  is 
expected  to  occur  in  January  or 
February  of  1990. 

Though  HF  communications 
tend  to  be  disrupted  during  flares, 
the  general  effect  of  increased 
sunspot  activity  is  increased  Ion- 
ization of  the  ionosphere^  which 
aids  HF  communications*  NOW  is 
the  time  to  get  active  on  these 
bands! 


8.  Mail  your  en tnes  to: 


73  M&gazin0 
W0E  Center 
Forest  Rd. 
Hancock  NH  03449 
Ann:  Home-Brew  IV 


International 
Doings 

Israel:  The  Israel  Amateur  Radio 
Club  is  taking  on  the  challenge  of 
bringing  more  youngsters  into  ham 
radio,  They  will  adopt  the  Tel-Aviv 
Young  Generation  Repeater  into 
the  I  ARC  Repeater  Network.  The 
lARC  will  afso  donate  new  hard- 
ware to  expand  the  system  range. 
The  repeater  currently  runs  only 
one  Watt  out^  but  that  will  be  upped 
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...pacesetter  in  Amateuf  Radio 


Affordable  DX-ing! 


TS-140S 

HF  transceiver  with  general 
coverage  receiver. 

Compact,  easy-to-use,  full  of  oper- 
ating enhancements,  and  feature 
packed.  These  words  describe  the 
new  TS-140S  HF  transceiver.  Setting 
the  pace  once  again,  Kenwood  intro- 
duces new  innovations  in  the  world 
of  *"  look-alike"  transceivers! 

•  Covers  all  HF  Amateur  bands  with 
100  W  output.  General  coverage  re- 
ceiver tunes  from  50  l<Hz  to  35  MHz. 

{Receiver  spediicattons  guaranteed  from 

500  kHz  to  30  MHz.)  Modifiable  for  HF 

MARS  operation.  (Permn  requtreai 

•  All  modes  built-in.  LSa  USB.  CW,  FM 
and  AM. 

•  Superior  recefver  dynamic  range 

Kenwood  DynaMix"  high  sensitivity 
direct  mixing  system  ensures  true  102 
dB  receiver  dynamic  range. 


•  New  Feature!  Programmable  band 

marker.  Useful  for  staymg  witiiin  the 
limits  of  your  ham  license.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to  non- 
participants. 

•  Famous  Kenwood  interference 
reducing  circuits,  IF  shift,  dual  noise 
blankers.  RIT  RF  attenuator  selectable 
AGCand  FM  squelch. 


•  M.  CH/VFO  CH  sub-dial.  10  kHz  step 
tuning  for  quick  QSYat  VFO  mode,  and 
UP/DOWN  memory  channel  for  easy 
operation. 

•  Selectable  full  (QSK)  or  senfii 
break-in  CW. 

•  31  memory  channels.  Store  f  re 
quency,  mode  and  CW  wide/narrow 
selection.  Splil  frequencies  may  be 
stored  in  10  channels  for  repeater 
operation. 

•  RF  power  output  controf. 

•  AMTOR/PACKET  compatible! 

•  Built-in  VOX  circuit. 

•  MC-43S  UP/OOWN  mic.  included. 

Optional  Accessories; 

•  AT-130  compact  anlennfi  tunef  •  AT-250  auto- 
matic antenna  tuner  •  HS-S/HS-6/HS-7  head- 
phones •  IF'232C/IF-10C  com  pater  interface 

•  MA-5/VP-1  HF  mobile  antenna  (5  bands) 

«  MB-4aO  mobile  bracket  •  MC-43S  extra 
yP/DOWN  fiand  mtc  •  iyfC-55  iS-pin)  goose  neck 
mobife  mic  *  MC-eOA/MC-80/MC-65  disk  mics. 

•  PG-2S  extra  DC  cable  •  PS- 4 30  power  supply 

•  SP'40/SP-50B  mobile  speakers  •  SP-430 
eternal  speaker*  SW-1D0A  j^SW'200AySW-2000 
SWR/powei  meters  •  TL'd22A  2  kW  PEP  linear 
amplifier  (not  for  CWQSK)  ♦  TU*a  CTCSS  tone  unit 

•  YG-455C'1  500  Hz  deluxe  CW  filter.  YK-45SC-1 
New  500  Hz  CW  filter. 


TS-680S 


All-mode  multi-bander 

•  6m  (50-54  MHz)  10  W output  plus  alJ  HF 
Amateur  bands  (100  W  outpul), 

•  Extended  6m  recewer  frequency  range  45  MHz 
to  60  MHz  Specs  guaranteed  from  50  to  54  MHz 

•  Same  functions  of  the  TS-140S  except  optional 
VOX  (VOX-4  fieqiiired  for  VOX  operation^ 

•  Preamplif  ter  for  6  and  tO  meter  band. 


Corrrpfew  ^t  vice  manuals  me  av         ?  tor  at!  Kenwood 
transcGtvers  and  /no si  accessories  BpeoitcaUon^.  halures. 

and  pft  ce$  &re  sub;&a  la  change  wiiha  ui  notice  orobUg^n  on. 

KENWOOD 

KENWOOD  U.SA  CORPORATION 

2:         Domrnguez  St..  Long  Beach.  CA  90810 
RO.  Box  22745.  Long  Beach.  CA  9080V5745 


VRX. 


I 
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to  something  more  substantial. 
4Z4QZ  wilt  continue  in  hfs  position 
as  the  repeater^s  Technical  Costo- 
dian.  This  brings  to  nine  the  num- 
ber of  FM  repeaters  operating  on 
two  meters  in  this  tiny  Middle  East- 
em  nation.  The  Young  Generation 
Repeater  operates  on  145.375 
MHz  following  the  lARU  Region  I 
(European)  Bandplan. 

Japan:  The  Japan  Amateur  Ra- 
dio League  (JARL)  is  sponsoring 
two  major  operating  events  this 
year.  Special  Events  station 
8J1YES  at  the  Yokohama  Exotfc 
Showcase  is  operating  on  1.8 
UHz^'i.2  GHz  through  October  l, 
on  ali  modes.  BJ6APX  will  be  on 
the  air  through  September  3  on 
3.5-50  MHz,  operating  CW/SSB/ 
Packet  in  celebration  of  Fukuoka 
'89,  the  Asian-Pacific  Exposition. 

Soviet  Union:  A  new  English-language  am- 
ateur radio  magazine  rs  now  available  by  di* 
rect  subscription  from  the  USSR,  infotech 
Ham  Magazine  contains  such  topics  as  Soviet 
DX  News,  Ham-to-Ham  visits,  technical  top- 
ics, Including  VHF/UHF,  news  about  happen- 
ings in  Soviet  radio  clubs,  and  a  ham  equip- 
ment marketplace.  Subscription  brings  with  it 
automatic  membership  in  the  Infotech  Ama- 
teur Radio  Club  International.  SubscriptiOfi  is 
$36  US  via  airmaiL  Payment  must  be  made  to 
Acct.  No.  61901005.  VNESHBANK  SSSR, 
Minsk  Belbyttehnika.  For  further  information 
write  to  Infotech  Magazine,  PO  Box  41 ,  Mlnsk» 
220050.  USSR. 


Tornados 


Alabama  hams  taking  part  in  Emergency 
Nef  X-Ray  won't  soon  forget  the  first  week^ 
end  of  March*  As  severe  weather  pounded 
the  state.  170  hams  spent  over  30  hours  han- 
dling priority  messages.  While  the  weather 
bureau  issued  scores  of  tornado  warnings  and 
amateurs  assisted  with  emergency  commoni- 
cations.  two  twisters  struck  a  town  just  east  of 
Birmingham,  Amateurs  remained  on  duty  at 
the  National  Weather  Service  until  Sunday 
evening.  Good  work! 

Not  Just  Another 


Fish  Tale 


A  recent  issue  of  the  jounial  Nature  de- 
scribes the  work  of  scfentists  at  the  Scrlpps 
Oceartographtc  Institute  in  California  on 
the  electric  fish  BIgenmanniB,  These  fish 
emit  electrical  discharges  in  the  300-500  Hz 
range  from  an  organ  on  their  taifs,  to  detect 
friend  and  foe. 


The  crew  of  the  St.  Peter 's  (Missoun)  ARC  at  their  October  '88  meeting. 
The  evening's  program  was  ''How  to  Reduce  Repeat  TVi  Comptalnts, " 
given  by  W&OGS  (the  carrot).  After  a  visit  from  this  bunch,  would  you 
complain  again? 


tmagtne  the  mutual  interference  when  two 
or  more  of  these  fish  gatherf  Fortonately, 
these  fish  have  developed  a  very  sensitive 
jam-avoidance  system.  Using  electrical  detec- 
tors all  along  its  body  which  compare  signals 
from  its  own  electric  organ  with  those  from 
nearby  transmitters,  the  fish  determines 
whether  the  jamming  signal  ts  at  a  higher  or 
bwer  frequency  than  its  own.  When  the  fish 
figure  this  out,  the  one  wNh  the  higher  fre- 
quency rapidly  moves  up  a  few  Hertz,  and  the 
one  with  the  lower  frequency  moves  down  a 
few  Hertz, 

It's  interesting  to  note  that  these  electric  fish 
automatically  do  as  hams  do— QSY  off  the 
QRM.  Perhaps  the  ham  equipment  manufao- 
turers  or  an  enterprising  home-brewer  will 
lake  a  cue  from  this  curious  creature! 

Young  Hams '  Net 

The  North  American  Youth  Net  is  a  newly 
formed  voice  net  for  young  amateurs  to 
meet  with  hams  of  similar  age.  It  meets  on 
Saturday  evenings.  2300  GMT  (1900  EST)  on 
28.450  MHz.  This  allows  young  US  hams  of  atl 
license  levels  to  check  in.  Ten  meters  has 
lately  been  open  ai  that  hour  in  the  US. 

Ham  Prodigies 

Sand!  KC4AJ0,  meet  Nathan  KG5RC/AE. 

The  March  1989  *'QRX"  column  reported 
that  Sandi  was  probably  the  youngest  Extra 
Class  licensee — she  attained  this  highest  lev- 
el ticket  a!  age  10  years,  three  months.  Her 
record  was  edged,  however,  by  Nathan  T, 
Moore  KG5RC/AE,  ex:  N5KSF,  ex:  KA5YCA, 
who  tyrned  10  on  October  7,  1988,  and 
passed  his  Extra  exam  on  New  Year's  Day 
19B9,  Age  when  he  became  Extra  Glass:  10 


years,  2  months,  and  3  weeks. 

ISIathan  passed  his  Novice  when 
he  was  6.  his  Tech  at  age  8,  and  his 
General  at  age  9.  He  passed  his 
advanced  on  December  17,  1988, 
and  his  Extra  only  two  weeks  later. 

Congratulations  to  these  two 
exceptional  members  of  our  frater- 
nity. 

Next? 

Uniden  Mod 
Revisited 


There  are  several  updates  and 
corrections  to  the  Uniden  HR- 
2510  modification  article  that  ap- 
pears on  pages  34-35  of  the 
April  '89  issue.  Radio  Shack  dis- 
continued the  DPDT  Pip  relay, 
part  #275-21 3A — replace  It  with  the  Potter  and 
Brumfield  part  rrSSNIlD1 14-12.  The  refer- 
ence on  page  35  concerning  R39,  a  2.2k  resis- 
tor, is  Photo  A  instead  of  Photo  D.  Finally,  in 
the  sentence  following  the  last  reference, 
change '^R1/R2/C1"  to  "R1/R2/C2/^ 

You  may  reach  Uniden' s  Parts  Department 
at  9900  West  Pointe  Dr.,  PO  Box  50463,  Indi- 
anapolis iN  46250  Tek  (317)  842-1036. 

Need  Manuais? 

A  good  source  of  manuals  for  old  equip- 
ment is  Hi-lnc,  PO  Box  8€4«  1601  Ave.  D, 
CounGll  Bluffs,  lA  51501.  They  carry  manu- 
als for  most  National,  Hailicrafter,  Hammar- 
lund,  and  other  rigs  of  similar  vintage. 


Errata 


Please  note  the  following  Items  to  cor- 
rect: 

February  '89  issue.  TS'940  review.  The 
line/ '250  Watts  PEP  output  power"  should 
read  "250  Watts  input  power/' 

April  '89  issue,  "Aerial  View."  There  are 
several  errors  in  the  BASIC  program.  Note  the 
corrections  in  the  next  "Aerial  View." 


A  Big  Hand  To . 


,.,all  those  who  contributed  to  this 
month's  QRX  column.  They  are:  Westimk 
Report,  Ground  Wave,  BNT  Bultetin,  kV4C4 
Log,  LCARA  Patch,  ANARC,  M////waff.  ORZ, 
Bob  Newkirtc,  TselH  Harmoni,  K6DUE,  f^2X, 
ARRL.  JARL.  CARF.  KB4KCH.  WB9WDH. 
WA9QDZ,  and  NX5Z.  Keep  those  photos  and 
news  items  rolling  In  to  73  Magazine,  Forest 
Rd..  Hancock  NH  03449.  Attn:  QRX, 
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Nymtter  4  on  your  Feedback  can! 


Spread-Spectrum 

A  fascinating  nnode—and  legal  for  hams  to  use! 


by  Andr6  Kesteloot  N4ICK 


Firs!*  a  trivia  quiz  for  World 
War  II  bulTs: 

Que^^tion:  What  did  movie  star 
Hedy  Lamarr  in  Hollywood  and 
Gentian  General  Rommel  in  Libya 
have  in  common? 

Answer:  Spread-spectnim!  Gen- 
eral Rommel  used  a  spread-spcc- 
tjum  (SS>  communication  tink  be- 
tween Germany  and  Dema,  Libya; 
and  in  1 94 J  actress  Hedy  Lamarr 
obtained  one  of  the  original  patents 
in  the  US  on  frequency-hopping 
spread-spectrum  J 

If  nothing  else,  the  above  should 
fell  you  that  spread-  spectrum  is  not 
new  by  any  stretch  of  the  imagina- 
tion.  Why  is  it,  then,  that  48  years 
after  the  beginning  of  World  War 
M,  sprcad-specirum  still  evokes  in 
many  ihe  idea  of  stealth  and  secre- 
cy, rather  than  spectrum  manage- 
ment? 

The  Spread-Spectrum 
Transmission 


Photo  A.  An  SS  transmitter.  A  madtfieil  Hamtronioi  440  MHz 
exciter  drives  a  final  amplifier  (not  shown  in  photo).  TJw  board  to 
the  right  includes  a  pseudo-noise  generator  and  pre-scaler  divider 
chain. 


To  qualify  as  **spread-spe€tnjm/'  a  trans- 
m.ission  must  meet  the  following  criteria;  (a) 
the  biindwidih  must  be  independent  of  the 
modulating  signal;  (b)  the  bandwidth  must  be 
much  larger  than  those  for  traditional  modu- 
lation schemes;  and  (c)  data  recovery  must  be 
achieved  by  synchronizing  a  code  at  the  re- 
ceiver end  of  ^e  link. 

Although  there  are  many  types  of  spread- 
spectnim  modulation  schemes,  only  two 
are  authorized  by  the  FCC  for  radio  ama- 


teurs: frequency-hopping  (FH)  and  direct-se- 
quence CDS). 

Freq  u  ency-Hoppi  ng 

In  frequency-hopping,  the  transmitter 
transmits  for  a  short  time  on  frequency 
Fl,  then  hops  to  frequency  F^.  then  F3, 
etc.  Although  the  hopping  pattern  appears 
to  be  random,  it  is  in  fact  predeter- 
mined (pseudo-random).  Communtcatjon 
can  only  lake  place  if  the  receiver  knows 
the  hopping  sequence  and  synchronizes 
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its  hopping  to  the  transmitter's. 

If  we  take,  for  instance,  a  hop- 
ping sequence  of  127  discrete  fre- 
quencies, and  we  are  faced  with 
interference  on  discrete  frequen- 
cies F3,  F16,  and  F57,  reliable 
transmission  of  information  will 
still  take  place  124/127  of  the  time. 
Because  of  the  redundancv  in  hu- 
man  speech,  this  system  should  be 
particularly  attractive  to  those  op- 
crating  in  heavy  interference. 

Direct-Sequence 

In  direct  sequence »  generally  a 

carrier  (say  446  MEz)  is  mixed  in  a 
doubly-balanced  mixer  with  a 
pseudo-random  sequence  (clocked 
at,  say,  2.78  MHz).  In  the  process* 
the  carrier  will  be  canceled  and  re- 
placed with  a  noise-like  spectrum 
of  a  bandwidth  several  Hz  above 
and  below  the  original  carrier. 

Of  the  energy  transmitted,  how- 
ever* 90%  will  be  concentrated  in  a 
band  between  443.12  MHz  (446-2.78)  and 
448:78  MHz  (446  +  2.78)  in  this  example. 
At  the  receiver  end,  only  a  minor  rise  in  the 
noise-floor  will  appear  around  your  frequen- 
cy (see  Figure  i),  but  after  successful  de- 
spreading,  the  original  carrier  will  be  recov- 
ered (sec  Figure  2), 

Ad%  aittages  and  DilTiculties 

Some  of  the  advantages  of  spread -spectrum 
are: 
Better  frequency  spectrutn  utiUzation. 

Since  a  non-correlated  receiver  hears  nothing 


Figure  I.  A  Direct  Sequence  {OS)  spread-spectrum  signal,  reception. 
Only  a  minor  rise  in  the  noise-floor  will  appear  around  your  frequency. 
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Figure  2,  Vie  recovered  signal  after  successful  de-spreading. 


Phoio  B.  An  SS  receiver.  It  is  a  daubiy-bal- 
anced  enclosure,  where  a  locally- generated 
PN  signal  mixes  with  ihe  incoming  RF  signal 
from  ihe  preamplifier.  Note  ihe  strip-line  con- 
st ruction,  and  the  two  MMlCs,  dearly  visible 
near  the  two  BNC  connectors  on  the  left  and 
right  of  the  photograph* 

but  noise,  you  can  allow  multiple  iransmis- 

sions  on  the  same  frequency  band,  with  sev- 
eral transmUters  literally  on  top  of  each 
other. 

Secure  comtnunications.  Depending  on  the 
sophistication  of  the  pseudo-noise  code, 
unauihorized  parties  may  find  it  very  difTicuit 
to  recover  the  original  modulation. 

The  abitiry  to  reject  interference.  Unless 
the  interference  is  actually  synchronized  onto 
the  transmitted  information,  it  will  not  appear 
at  the  receiver  output.  Spread  spectrum  trans* 
missions  are  thus  inherently  more  resistant  lo 
interferences. 

In  both  cases  FH  and  DS,  the  most  difficult 
process  to  control  is  synchronization  between 
transmitters  and  receivers.  More  lime,  more 
money,  and  more  energy  have  been  spent  on 
that  problem  than  on  any  other  spread-spec- 
trum probletn.^  How  do  you  synchronize  on  a 
signal  which  you  can  neither  see  nor  hear? 

In  addition,  spread -spectrum  has  not  been 
used  much  outside  of  the  military  (and,  more 
recently,  space  communications)  because  the 
circuitry  is  complex  and  the  cost  is  high.  The 
latter  has  helped  keep  frequency-hopping  and 
direct-sequence  either  in  the  classified  or  pro- 
prietary domains. 

A  simple*  albeit  slow,  synchronization  sys- 
tem for  amateur  radio  purposes,  designed  by 
the  author,  appears  in  the  1989  ARRL  Hand- 
book, Chapter  21,  page  15. 

Neither  would  be  difficuh  to  '*break'*  if  we 
were  interested  in  secret/secure  radio  com- 
munications, but  as  amateur  radio  operators, 
by  definition  we  are  not.  However,  this  ex- 
plains why  one  of  the  major  advantages  of 
spread-spectrum  for  the  military  {low  proba- 
bility of  intercept)  directly  translates  in  the 
radio-amateur  world  as  low  probability  of 
interference. 

An  Invitation  to  Discovery 

Tncidenialiy,  neither  of  the  systems  men- 
tioned above  uses  hard-to-find  or  expensive 
parts.  You  can  generate  pseudo- random 
noise  with  shift-registers.  You  can  construct 
simple  ones  with  as  linle  as  two  iCs  (74164 
and  7486,  for  instance),  while  doubly  bai- 
anced-mixers  are  readily  available  for  about 


$5.  This  is  an  undisguised  invitation  for  you 
to  try  your  hand  at  spread -spectrum  exj^eri- 
menting! 

But,  you  will  say,  why  bother  with  spread* 
spectrum  in  the  first  place?  For  one  thing, 
because  of  the  spectrum  utilization  problems 
we  are  all  facing.  We  all  want  to  squeeze 
more  and  more  transmissions  into  well -de- 
fmed  bands,  and  something  will  have  to  give* 
With  spread'Spectmm,  you  can  get  additional 
frequency  utilisation. 

Another  fascinating  angle  of  this  tech* 
nology,  surely,  is  that  there  is  still  so  much 
to  discover,  improve  upon,  and  develop  in 
spread-spectrum.  This  would  be  a  fab- 
ulous way  to  put  our  virmally  unust^  mi- 
crowave bands  to  good  use — there,  in  spread- 
spectrum,  you  could  try  all  sorts  of  new 
modulation  schemes?  High  speed  data 
transmissions  and  spread-spectrum  tele- 


vision come  readily  to  mind. 

If  this  article  has  been  able  to  whet  your 
appetite  to  learn  more  on  the  subject,  the 
references  mentioned  below  and  the  ARRL 
Handbook  are  a  good  place  to  start, 

AMRAD,  the  nonprofit  Amateur  Radio 
Research  and  Development  Corporation,  has 
been  experimenting  with  amateur  spread- 
spectrum  since  1980.  If  interested,  write  to 
AMRAD,  FO  Box  6148,  McLean,  Virginia 
2210&6148, 
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Photo  C  Complete  440  MHz  direct-sequence  amateur  spread-spec- 
trum setup.  The  transmitter  is  on  the  left;  the  receiver  on  the  right.  Die 
cast  aluminum  boxes  provide  mechanical  rigidity  and  shielding. 


GET  YOUR  BEARINGS  STRAIGHT 


At  last*  A  map  dedicated  to  the  radio  aniateur.  Announcing  the  Azimuth-Equidistant  wall  map  frcwn 
kthe  Great  Circle  Map  Co. 

An  azimuth  map  provkles  tnformation  about  heading  and  range  to  any  place  on  Earth.  No  longer  will 
you  hav^e  to  guess  at  whkh  way  lo  dim  your  beam  antenna  for  that  rare  DX. 

Each  map  is  specially  drawn  wiih  your  station  at  the  e*acl  center.  7>ie  rest  of  the  world  b  spread  out 
around  you.  To  use  the  map.  simply  find  the  target  station  and  read  the  compass  heading  from  the  border 
of  the  map.  To  find  the  range,  count  the  number  of  rings  from  the  center.  Each  ring  is  ^saced  1 000  miles 
apart.  Voila!  You  now  know  the  true  heading  and  range  to  the  target  station. 

The  maps  are  custom  drawn  with  computer  accuracy  for  your  k^cation  and  are  pefsonalized  with  your 
station's  call  sign  at  the  lower  right.  Each  map  measures  35"x23".  b  brightly  colored,  and  b  printed  on 
high  quarrty  poster  stock  making  it  suitable  for  framing. 

To  order,  send  *39  check  or  money  ordef  and  your  stalkm  s  call  s^n  and  location  (if  you  live  in  a  La/ge 
city,  state  which  side  of  town)  to:  /^         /T         iTrt     ^ 

Vj  t  c  at  V  ir  clc  /It  h  p  v^  o. 

P.O.  Bo)<  691 401  •  San  Antonio,  T7<  78269 


DEALEH 


CinCLE  346  ON  READER  S£I?VIC£  CA«0 
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73  Review 


by  Michael  J.  Geier  KBl  UM 


Number  5  on  y  au  r  Feed  back  card        i 


YaesuFT-411FMHT 


Ever  smaller  and  fuller  featured. . 


Ya©su  USA 

17210  Edwards  Rd. 

Cerritos,  CA  90701 

(213)404-2700 

Price  Class;  $350 


Yaesy  has  a  long  tradition  of  innovation  in 
HTs.  From  the  first  digital-display,  mi- 
croprocessor-controlled walkie  (the  FT-207R) 
to  the  first  dualbander  (the  FT-727R),  tfiey've 
led  the  way,  defining  the  new  frontier.  This 
tradition  continues  with  the  introduction  of  the 
FT-411. 

The  41 1  is  part  evolution,  part  revolution.  It 
packs  into  a  shirt-pocket-sized  radio  all  the 
features  of  the  larger  rigs  and  adds  some  ter- 
rific abilities  never  before  seen. 

Basics 

Receive  frequency  coverage  Is  from  130- 
1 74  M  Hz,  and  transm  it  is  from  1 40-1 50.  There 
are  49  memories  (actually  50,  if  you  count  the 
second  VFO),  and  each  one  can  hold  every- 
thing from  CTCSS  tone  and  status  to  separate 
RX  and  TX  frequencies,  for  odd  split  opera- 
tion. By  the  way,  the  CTCSS  encode/decode 
unit  is  a  standard  feature,  included  in  the  price 
and  factory  installed.  (I  hope  other  manufac- 
turers follow  suit.)  The  t6-button  keypad  con- 
trots  almost  al*  functions,  including  HiGH/LOW 
power  selection.  There  are  no  hidden  switch- 
es on  the  back.  In  fact,  the  only  other  controls 
are  the  volume,  squelch,  tuning  knob,  and 
"cair'  memory  button  on  top,  and  the  pit. 
lamp,  and  monitor  on  the  side,  where  you'd 
expect  them. 

The  radio  is  small  and  light.  The  back  is 
metal  alloy  and  the  front  is  plastic.  It  fits  into 
my  hand  very  well  and  feels  quite  soiid.  The 
antenna  is  fat  and  substantial  but  is  also  very 
rigid.  A  more  flexible  duck  would  be  welcome. 
The  keypad  buttons  are  soft  rubber,  as  are  the 
PTT^  lamp^  and  monitor  buttons.  There  Is  a 
rubber  grom met  around  the  antenna  jack,  and 
the  rig  seems  fairly  weatherproof. 

Included  is  a  600  mAh  NiCd  battery,  as  with 
most  new  rigs.  The  wall  charger  connects 
through  a  small  jack  on  the  back,  and  you  can 
operate  the  rig  while  the  battery  charges.  Of 
course,  with  a  very  depleted  battery,  it  may  not 
operate  too  well,  especially  on  transmit.  For 
receiving,  it  works  fine,  as  long  as  the  battery 
has  some  charge  on  it.  The  FT'41 1  uses  the 
same  batteries  as  the  FT-23R  series,  and  op- 
tional batteries  for  higher  power  or  longer  op* 
erating  time,  as  well  as  AA  and  AAA  packs,  are 
available. 

Features  Galore 

Where  do  I  begin?  This  rig  has  every  feature 
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Tve  ever  seen,  and  a  few  new  ones.  Frequen- 
cies may  be  entered  in  several  ways.  You  may 
use  the  tuning  knob,  the  up/down  arrow  keys, 
or  you  may  key  in  the  frequency  directly  from 
the  keypad  (my  favorite  method).  When  using 
the  knob  or  arrow  keys,  a  press  of  the  function 
key  makes  them  step  the  VFO  in  1  MHz  steps. 
1  should  say  VFOs,  because  there  are  two  of 
them!  Emulating  modern  HF  rigs,  VFOs  A  and 
6  are  identical  in  function  and  can  be  toggled 
between  with  a  press  of  the  VFO  button. 
Operating  data  is  displayed  on  a  front- 


mounted  LCD,  showing  frequency,  memory 
channel  number,  VFO  A  or  B,  and  a  host  of 
other  things.  The  display  can  be  backlit  by 
pressing  the  lamp  button,  above  the  ptt 
switch.  The  keypad  lights  up  at  the  same  time, 
making  night  operation  very  convenient. 
LEDs  are  used  for  the  keypad,  but  the  LCD  is 
lit  with  an  incandescent  lamp,  something  l*d 
hoped  we'd  seen  the  last  of.  It  is  very  bright, 
though,  and  makes  the  LCD  easy  to  read.  The 
lamp  has  no  timer;  you  must  keep  the  button 
pressed  as  long  as  you  need  it,  so  two  hands 
are  required. 

Band  and  memory  scan  are  provided,  along 
with  two  special-purpose  memortes  used  to 
set  upper-  and  lower*band  scanning  limits. 
You  can  set  the  scanner  to  pause  for  five 
seconds  on  each  busy  channel  (great  for  pub- 
lic service  band  scanning)  or  to  wait  until  the 
carrier  drops,  which  I  prefer  for  ham  repeater 
use.  The  scan  is  very  fast,  about  1 4  VFO  steps 
or  memory  channels  per  second.  It  really  zips 
through  the  band. 

There  are  48  general-purpose  memories, 
and  one  "cair*  memory.  It  behaves  like  all  the 
other  ones  but  is  selected  via  a  top-mounted 
button.  It's  very  handy  for  hamfests  and  sim- 
plex use  or  can  be  programmed  with  your 
favorite  repeater  frequency,  for  quick  access. 

Memories  may  be  locked  out  in  two  ways. 
SKIP  hides  the  memory  channel  from  the  scan, 
but  it's  stilJ  there  for  manual  selection  (Yay!). 
It's  great  for  the  NOAA  weather  channel,  or  a 
very  busy  repeater,  hide  erases  a  memory 
completely,  except  that  you  can  ''unhide"  it 
later  and  get  it  back.  I  find  this  feature  to  be 
especially  useful  for  travel.  I  often  commute 
between  three  cities,  so  I  put  the  repeaters  for 
each  into  banks  of  ten.  I  lock  out  Boston  and 
Miami  (using  hide)  when  I'm  home  in  Vermont, 
and  then  unhide  them  when  I  go.  Each  memo- 
ry channel  must  be  hid  and  retrieved  sepa- 
rately, it  would  have  been  nice  if  there  were 
some  way  to  manipulate  whole  ranges  (such 
as  10-19)  at  a  time,  but  it  stiil  beats  having  to 
re-enter  all  those  frequencies. 

The  memories  normally  act  as  fixed  fre- 
quencies, but  a  press  of  the  mr  button  makes 
any  memory  into  a  tunable  VFOI  It  will  even 
scan  up  or  down  the  band  from  the  memory. 
After  arriving  at  a  new  frequency,  you  can 
store  it  in  any  memory  channel  or  a  VFO,  or 
simply  return  to  your  original  memory  chan- 
nel, disturbing  nothing. 

Continued  on  page  18 
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OUR  COMPLETE 

LINE  OF  POR'mBLE 


OWER  TOOLS. 


When  you're  talking  Yaesu  handhelds,  power  takes  on  many 
meanings. 

Like  maximum  RF  output.  Sophisticated  microprocessor 
control  Deceptively  simple  operation.  Even  cost  savings— as 
most  accessories  are  interchangeable  throughout  the  line. 

Added  up,  it's  no  wonder  amateurs  choose  Yaesu  HTs  more 
than  any  others. 


FT-470.  DUAL-BAND  OPERATION  PERFECTED 


2  meter  and  430-450  MHz.  42  memories. 
Simultaneous  receive  of  both  bands.  Dual  \TOs 
each  band.  PL  encode /decode.  Paging  feature. 
DTMF  autodialer  (10  memories,  15  digits 
each).  Auto  repeater  shift.  Scanning  features. 
Auto  power- off.  Battery  saver.  Extended  re- 
ceive. Audible  command  verification.  Keypad 
and  rotary-dial  fr(?quency  entry.  Battery 
packs  available  from  2,3  to  5  v^atts.  More. 

FT-411  SERIES.  MAXIMUM 
SINGLEB^VD  PERFORMANCE, 

S^meter  FT-411  and  440-MHz  FT-811. 
4!J  memories.  Dual  VFOs.  PL  encode /decode, 
DTMF  autodialer  (10  memories,  15  digits  each).  Auto 
repeater  shift.  Scanning  features.  Auto  power-off.  Batterj^ 
saveL  Extended  receive.  Audible  command  verification.  Key- 
pad and  rotary- dial  frequency  entry.  Many  batter}^  packs 

available,  from  2.3  to  5  watts.  More. 

FT-23R  SERIES.  SMALL,  SM/\RX  RLGGED, 

2-meter  FT^23R,  220-MHz  FT^33R,  and  440-MH2 
FT-73R.  10  memories  (7  store  odd  splits).  Memory  scan  at  2 
frequencies  per  second.  High /low  power  switch,  LCD  power 
output  and  *'S"-meter  display.  Many  PL  features.  Auto- 
balter>^  saver  Aluminum  alloy  case.  Water  resistant  seals. 
Many  battery  packs  available,  from  2  to  5  watts.  More. 
Want  more  information?  Call  (800)  999-2070 
toll-free.  Or  ask  your  dealer  about  Yaesu's  FT-470, 
FT411  and  FT-23R  Series  handhelds.The  power 
in  handheld  performance. 

YAESU  USA  17210  Edwards  Road,  Cerritos, 
CA  90701  (213)  404-2700.  REPAIR  SERVICE: 

(213)  4044884.  PAETS:  (213)  404  4847 


Prices  and  specifications  subject  k*  change  wilhout  notice.  PL  is  a  re^ster&d  trddemark  yf  Motorola,  Inc.  Speuifi- 
cations  guaranteed  only  within  amateur  bajids. 


rf  enterprises 

W**  Specialize  in  Antennas  &  Towers. 

We  Ship  Worldwide. 


hy-gain  antennas  &  towers 

IVibanders 

TH7DXS 


ANTENNAS 

CISHCRAFT: 

TribaiKler  SpeciiJi!  A3S&  A4S......S259.95  /  Sj(39.95 

A743  &  A 744  .10/40  meier  add-on  kits  available. 
Verticals;  AV3.  AV5.  and  the  new  R4  and  APRH 
Monobanders:  h  r  !  1 1,  I  2,  15*  2Q.  aivJ  40  jneitn, 
\H¥iL  I  HF:  Antcnfiss  f«  FM:  SSB  &  CW.  C^CAR, 
63  7^B,  A5&^.  A  A50-5  for  6  Meier  Ofieciiafi! 
42I8XL  &32 t<;f  for 2  Meter  DXtng, 
AddJtionAl  Roumers  for  220  aiuJ  452  MHt:. 
OSCAK  &  ATV  antennan. 

Ifywi  ated  a  ClITOCRAFT  antenna,  we  out  ^uppl>  It! 

KLM    World  Class  Antennas. 

KT34A....S395.00       KT34XA $585.00 

VHF;UHF,  &  OSCAR  Antennas. 

We  ?itQck  KLM  HF  Manobanders! 

BUTTERNUT 

HF6V  Vertical         HF2V  Vertical 
RMK  II  roof  mount  kit,  STR  II  radia!  kit, 
WARC  resonaiors,  &  TBR- 160  coils. 
HF5B  Compaci  Beam. 

ALPHA  DELTA 

DXA.. .  S46.95       DX  DD„.64.t5       DX  KX.S27.50 

DX-CC...S79,95       Switches  &  Tran^i-ttips  in  siodc! 

HUSTLER: 

6BTV,  5BTV,  G6-I44B.  07-144,  G7-220 
Complelc  mobile  systems.  CALL! 

MOSLEY:   Speciah  on  TA-33,  TA^34.  CL*33.  Pro^7! 


ROTORS 


TELEXrtivH 


HDit300 
T2X 
HAM  IV 
CD  45  El 


G4(MJ/4CJ0RC 

CMMIRC 

GS400B 


ALLIANCE 


HD-73 


U-tlO 


2(.)4BAS 
155BAS 
103BAS 


Explorer- 14     TH5MkUS 
Monobenders 
203BAS       205  B  AS 
153BAS        105BAS 
64BS  66BS 

VHP,  OSCAR,  &  VERTICALS 
CALL  US  FOR  HY-GAIN  EQUIPMENT! 

TOWERS 

Crank -up,  self -supporting,  galvanized  steel  lowers, 

"SS"*  scfks raied ai 9 ft^:  "HD"  senes nJ«i ai  16 fi^. 
HG-37SS  HG-52SS 

HG-54HD     TALL  FOR  PRICESI       HG^TOHD 

TOWERS  ^^^^ 

ROHN 

gfdrsijppcjrtin^!  Rated  (ft^>:  HDBX=1S;  HBX^lfr.  BX=6 
Galvani/ed  sieel  with  base  wid  roior  plate, 
Ibdays  best  tower  bu}'?  Freight  additionjl  btit  you  s^ave 
with  our  volume  shippcr'%  dLscowni! 

HBX40  .^— 5249  95  HDBX40 $315.00 

HBX4S._^5339.00         HDBX48 $424,00 

HBX56- 5435.00         BX64 S469.00 

Guvfed  tower  sfttlons:  Compleie  packagest  &  components 
Seciitim;25G..$59.aO  45G..$  139.00  55G..$179.[XJ 
Call  us  for  til  ;oiir  ROHN  requirenwnts! 
FoW-over  towtfsi 

FK2548.„..„.$1 125.00      FK4544..-_  J  1485.00 

FK255a $1 195,00      FK4554.....„.S1595.00 

FK2568 $1235.00      FK4.S64 ...$1695.00 

Prices  l(i%  higher  in  wcNiem  Males, 

Tower  Hardware: 

Guywire;  3/16EHS  ^  l/4bHS ^_.„S0.15A)J» 

CCM  CibleOamps:  3/16/  IW «...«,*,^ $0.39^.49 

TUmbuckle^T;  3/8"E&E&  E&J , , $6.95/7.95 

1/2"£&E  &  E&J...,..«„.««™„„S 1 2.95/1 3.95 

Prrformed  "Big  Grips"  3/I6&1/4 .$2.49/2.99 

Guy  InsulAtcv^:  SOOD/ S02»»«,«, .„„., ^.^..$1.69/2 .99 

Pliillvstran  Guv  Svslems: 

HPTG2  KX)  /  ^[MM)  /  -6700  Cable..,.  $030  /  0,50  /  0.70 /fu 
Cable  ends  and  potting  compciund  m  i^tock. 

^^H  WIRE  &  CABLE 

BELDEN  COAX: 


RG-8X(9258J .S0.22/fi 

RG-nA/U(S261)...A43 
RG-5aA/U(H259)...-OJ7 
RG-50/U(824!). OJS 


9913  Low  ]m^ .S0,47/fi. 

RG-2B/UfS267>, 0.48 

RG-8/U(8237)..,„..„..0.38 

RG-aAJ(82l4) 0.42 

RG-2I4/Uf8268) SZ3OT 

COPPERWELD  ANTENNA  WIRE: 

Sotid:  12  ga...0.12:  I4ga...0.09^     Stranded  14  ga„.0J(Vft 

ROTOR  CABLE: 

Std.{6-22. 2-18)...$0.2l       Hvy  Dty(6^18,246U$0.38/ft. 

We  stock  Andrew  Heliax  &  Connectors. 
Ful  nine  of  Am  phenol  connectors. 


YAESU 


736R  VHFUHF  TRANSCEIVER 

The  new  siiandard  tn  VHF-UHF  performance^ 

Call  U.S  for  all  YAESU  equipment 

HF  TKANSCEI VERS       MOBILE  UNrFS 

HANDHELDS       AMPLIFIERS 

YES!  WE  STOCK  ACCESSORIES. 


TEN  -TEC 


\  \  V 


MODEL  561  CORSAIR  II 
OTHER  TEN  TEC  PRODUCTS: 

Model  585  Paragon 

Model  425  Tiian  Urtcv  Amplifkr 

Model  229B  Antenna  Tuncf 

Mobile  Antennas!  Metal  Project  Boxtt. 

AMPLIFIERS  &  TUNERS 


AMERTFRON 


MIRAGE 


NYE  -VIKING  MB-V-A 

rfajncepts  amfslipfly 


MFJ  9H9C 

ASTRON  SUPPLIES 

RS-4A S  39-95  RS^7A.....^  49  95  RS  I2A....S  69.95 

RS-20A„«.  88.95  RS^35 A.. .^..139.95  RS -50 A.....  199.95 

RS-20M.,.J09J5  RS-35M 159.95    RS^SOM 219.95 

VS^20M...J24.95  VS^35M„.,..,J74.95    VS^50M 232,95 


NEW! 


RFE  is  now  stocking 
II X  Equipment 


ISli 


^in 


ALINCO-AMERITRON-AMPStIPPLYANTENNASPECIALISTS-ASTATIC-BENCHER.B&W-CREATE.DAIWA 
KANTRONICS-LARSEN-MFJ-MOSLEY-PALOMAR.SANTEC-SHURE-TONNA-WELZ- AND  MORE 

W^nf^riseS 

died  wiUi  (Orders  only  please)  ^^^~ 

TELPrHFrK  ^t'"";  ^^"»^  «^^'      SHIPPING  INFO.,  TECHNICAI    ^^N,  &  DX 

218-765-3254 


14064334482 


HCR  Box  43 
Merrirield,  MN  56465 

(l^ocated  at  Jen.         ^  S^-  t 
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TELEX:  4933t»32  RFE  UI 


FAX:  2i;- 


CIRCLE  le  ON  READER  SERVICE  CARD 


Feedback 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source— you,  the  reader. 
Articles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/column  and 
are  also  listed  here-  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly 
represents  your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don't 
[ike.  To  show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the  lucky  winner  a 
free  one-year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product 
Report  card  and  the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or  praising  letter  to 
the  editor  while  you're  at  it.  You  can  also  enter  your 
QSL  rn  our  QSL  of  the  Month  contest.  All  for  the  low, 
low  price  of  25  cents  I 


Feedback*    Title 

1  Welcome  Newcomers 

2  Never  Say  Die 
3QRX 

4  Sprcad-Spcctmni 

5  Review:  Yaesti  FT-41 1 

6  Home-brew: 

QRP  CW  Transceiver 

7  Home-brew: 
G3IGU  Transceiver 

8  Review:  Ranger  AR-3500 

9  Net/ROM-NordLink 
Question 

10  Review:  Ponasoi  Butane 
Soldering  Pencil 

1 1  Home-brew: 

220  MHz  PA,  Part  O 

12  Review:  MFJ  Differential 
**T'  Tuner 

13  Home-brew: 
QRP  SWR  Bridge 

15  Home-brew: 

Six  Meter  QRP  Station 

1 6  Ham  Help 


Feedback*    Title 

17  Review:  Antennas  West  Solar 
Power  Supply 

18  Decoding  OSCAR  Telemetry, 
Part  11 

19  Circuits 

20  Home-brew:  CW  Transceiver 
for  20  Meters 

21  Above  and  Beyond 

22  Index  6/89 

23  RTTY  Loop 

24  Ask  Kabooni 

25  QRP 

26  New  Products 

27  Ad  Index 

28  Looking  West 

29  Review:  Wilson  1000  Mobile 
Antenna 

30  Letters 

3 1  73  Internalional 

32  DX 

33  Special  Events 

34  Dealer  Directory 

35  Barter  'n*  Buy 

36  Propagation 
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2000  Channels 
5MHz  to  1500MHz 


AR2515 

Total  Piece.  Fietght  Prepaid 

( ^x^:i  ass  Shipp  I  na  Or-^iQi-,^]  i 

*Upgtfide^gfARi!fK32s 

\o  A.R55 IS  specs  Avaiaable 


$ 


695 


'Covers  SMHito  ISCOMHz 
in  AM/FM/Wide  FM  modes 
Contmiioiis  coverage, 

•  2000  Cliantiel  Memory. 
]984  Scan  Frequencies 
&  1 6  Sparch  Groups. 

•  Scan/Search:  speed5ii|J"-tO"36  channels  or  incre- 
menls  per  second 

■  Buili  sn  RS  232  computer  interface. 
-  25  Da^ Satisfaction  Guarantee?.  Fusf  Refund  lijiol 
Satisfied 

•  Size:  ^V-TH  K  5^ArW  j(  T^/k-'D.  Wt. :  S  lb;  10  oz 

•  Supplied  with  AC  ik  DC  power  cords  Telescopic 
antenna.  


.00 


(F^yTS 


d  L  c]  ^E  r-i  da  Bf  r-i 


-fcr  3,P 


M 
U 


F 
U 
N 


Dili*    Ijisb   /    StAtue   UlirdDu. 


T    ■ 
I     ' 

o 

N 


]  &< « <  ^  > :  iitwmr.  H#«w  i  CH^..  C  t  ty ;  dfhufr  s  > 

Da  tc  ^  Oa  -lO-Hff  Dc  3  i  nl :  i;^i  ■  CK  ■         En  J    Q  S  O  S  S 1  ^  p7  j  22;  Fi 
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UQABC    DENUO?   CHARLIE 

Hfinp    nppij    KHTTft^     3    n  rnrHI    tl?TfVlNI>Fffl^     ItilFS    NTAR    IJHCLE    URE 


Scratch  I' Ad 
Turn    Uiii  L    E/0  Ulii^uu 


St  Ale:  TrO 
Powvp:  QSL: 


rcLM   iSfty^i   fOtij'frV] 


CW^RTTY^ftflTOfl  type  shftad  Mindciu 
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FOR  IBM  PC/XT/AT  PS/2  &  COMPATIBLES   -  %S9.95    - 

/T-^ylomolicolly  mserls  inio  log:   Computer  DATE  /  7M  -  TrpnsceiveF  FSEtXJENQY  /  UiAii  {luutni  KenwoijiJ  und  Icom  mocfels).    ^X 
'  lis  t>oSh  Q  Loggini}  (M  a  ferminol  pr&grcm    i  No  dINpf  ^Umft  needed        llnleilDces  *ilh  KtiTitfonics  KAM,  ond  AEA  PK-2J2       * 

iW(jrl(s  wi1h  q  Mouse  ond/cr  Function  Ke^    I  fasi  ond  eosy  control  of  Termmcl  Unfls  Ond  DolO  fntiy. 

I  Coniesi  Mode  and  outo  siring  replocemenj    |  Eidremefy  fast  Voice  Of  Digilol  mode  -eifclitinges. 

lAiilom?3tic  \kp  cbetkiftg      I  Search  /  ^M  by  Coll,  Counlry,  Freq,  05L  ififo,  elc,  IDSL  lobel  pHnlirrg 

1  Leis  y&u  rufi  other  pro^mms  [or  gccess  DC6)  whfe  sloyinq  f«sic(ed  in  memoiy  olonq  with,  your  Mu. 

iMows  jor^eitonnple,  togging  ^Ik  ^'muljoneously  ct^^^eclgcl  h  a  pQ^Vd  ma^  l>flic  i]Jid   doiw-loiJiJiflQ  messcQes  into  q  copture 


Am  [airemely  y's^ful  pro^iam!   MosI  Ariee-i  Ueefs  "fire  up"  (he  program  mrfienewer  th«y  ore  in  the  s^ock.  liK^ether  &peretioq  Voice 
AMFOfl,  Pocket  or  any  ot^er  niode^  you  will  enjoy  howiq  yowr  loq  avoitoMe  on  screen  simullaneoysty  with  your  Terminal 
Unit  ond  occess  lo  yo^t  otlier  hem  software  just  o  keypfess  oioy. 


VISA 


-  -  Our  lOlh  Yesr  t?f  deiiverini  QuatJty  Softurare  to  Lht  JiiLen»tionftl  market 


MesterCBrd 


CITE 

PO  Box  1067  '  Vestal,  MY  15851  -  f607'7A8-9028> 


COMMUNICATIONS 
1D707  E.  lOeth  St.  tndpifi.,  IN  4G25& 

ToU  Free  800-445-7712 

Visa  and  MasterCard 

CCODstighftyhiqhen 

Jn  Indiana  3 17'84&'3&70  CoJtect     FAX  (3]7)  849-8794 


CIRCtE  aS5  ON  READER  SERVICE  CARD 


NO  TUNERS! 

NO  RADIALS? 
mm  »  n^Ji^lir"  ^  ^^  RESISTORS! 
"^^^'y^^^tV^^   NO  COMPROMtSEl 

THREE  EXCELLENT  REVIEWS  |UST 
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The  priority  watch  function  can  sample  any 
memory  channel  It  can  also  step  through  the 
memory  channels,  incrementing  once  each 
sample.  It'll  even  do  all  this  while  you're  scan- 
ning through  the  bandJ 

All  in  ail,  the  memory  management  features 
of  the  FT-411  are  the  most  flexible  I've  ever 
seen,  and  the  operations  are  surprisingly  easy 
to  do. 

. .  .  And  More  Features 

Battery  saver  and  '*Auto  Power  Off"  (apo) 
functions  are  both  programmable  and  defeat- 
able.  The  saver  can  be  programmed  from  0  to 
1  second  '*sleep"  lime  between  ^^^^^^ 
channel  checks,  and  the  apo  can  be 
set  for  1 0, 20,  or  30  minutes,  or  infin-  ^ ' 

ity.  Being  able  to  shut  the  battery 
saver  off  makes  the  rig  usable  for 
packet  operation,  as  no  packets  will 
get  lost  while  the  receiver  is  asleep,  ^^^^^~ 
A  longer  APO  time  of.  say,  one  hour*  would 
have  been  nice, 

VOX  circuitry  is  buiU  in,  and  high  or  low 
sensitivity  can  be  selected.  Use  of  this  fea- 
ture requires  an  optional  headset.  CTCSS 
tones  are  selected  via  the  tuning  knob  and 
are  shown  on  the  LCD,  The  keypad  and  ptt 
may  be  locked,  preventing  accidental 
changes  or  transmission.  Both  the  standard 
repeater  offset  and  VFO  steps  are  select- 
able. Automatic  offset  selection,  per  the  band 
plan^  is  provided  and  can  be  both  overridden 
and  defeated.  Finally,  a  '*beir*  feature  signals 
you  when  a  station  sending  your  selected 
CTCSS  tone  is  received,  whether  you*re  in 
CTCSS  or  not, 

Autodtafer 

This  radio  has  a  ten-number  DTMF  autodi- 
alerl  It  stores  numbers  of  up  to  15  digits  each, 
sending  them  at  the  touch  of  a  button.  If  you're 
a  control  op  or  use  an  autopatch,  it*s  just 
great.  The  procedure  for  entering  numbers  is 
a  bit  cryptic  and  could  have  been  done  better, 
but  it's  worth  getting  the  hang  of  it.  Especially 
for  portable  operation,  this  is  one  feature  that 
will  make  you  wonder  how  you  ever  got  along 
without  It.  Of  course,  DTMF  may  also  be  man- 
ually sent. 

Documentation 

With  alJ  these  features,  some  good  instruc- 
tions are  in  order,  and  they  are  provided.  The 
book  is  written  in  clear  English  and  takes  you 
easily  through  the  operations.  Also,  a  wallet- 
sized  "crib  card"  set  is  provided. 

Comparisons 

I  couldn't  help  but  compare  the  411  to  my 
Kenwood  TH-25AT,  a  rtg  I  just  recently  re- 
viewed. Here  are  some  observations: 

Mechanical:  The  Yaesu  is  slightly  smaller 
and  noticeably  lighter  than  the  Kenwood- 1  find 
the  front-mounted  LCD  easier  to  use,  though 
the  top- mounted  one  on  the  Kenwood  is  better 
protected  from  scratches.  Both  rigs  feel  good 
andsotid. 

Features:  The  Yaesu  does  everything  the 
25AT  does,  and  lots  more.  Unique  41 1  fea- 
tures include  49  memories,  direct  frequency 
entry,  and  autodiaier 
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of  an  autodlaler  memory  using  the  arrow  keys, 
but  the  subject  isn't  mentioned  in  the  book;  I 
discovered  it  by  accident. 

There  are  a  few  birdies  in  the  receiver,  wefl 
outside  the  ham  bands,  but  this  seems  to  be 
typical  of  wide-coverage  rigs  and  isn't  a  big 
deal.  Also,  two  strong  local  signals  show  up 
where  they  shouldn't,  and  I  can't  find  them  on 
my  25AT.  They  appear  to  be  images,  or  some 
sort  of  intermod. 

The  programmable  band  scanning  will  not 
stop  at  the  limits  specified  In  memory  if  either 
limit  memory  is  set  for  skjp.  Thus,  those  mem- 
ories will  also  appear  in  your  normal  memory 
_  scannings  unless  you  want  to  hide 

or  skip  them  and  then  retrieve  them 

radio  has  a  ten-number  ^^^^  ^'"^^^  y°^  "^'f ;°  "^  *«  p^° 

grammable  scan  feature. 
DTMF  aUtOdlBler!^^  ^^u  may  find  the  musical-scale 

keypad  beeper  annoying,  because 
^~^^^^^^^^^^^^^^^^^^^^^^^^^  of  the  double  beeps  and  tunes  used 


Transmitter:  Audio  reports  indicate  that  the 
Kenwood  is  "bassier"  but  more  natural,  while 
the  Yaesu  is  punchier  and  more  "communica- 
tions" styled.  Output  power  in  the  high  posi- 
tion is  the  same,  but  the  Kenwood  seems  a  bit 
stronger  in  the  low  position.  There  is  no  men- 
tion in  the  Yaesu  specs  of  the  output  in  the  low 
position. 

Receiver:  The  Yaesu  has  wider  coverage, 
and  selectivity  is  better.  The  Kenwood,  with 
one  of  the  "hottest"  receivers  Tve  ever  seen, 
makes  clear  audio  from  signals  the  411 
doesn't  even  hear.  But  comparisons  with 
other  rigs  show  the  Yaesu  to  be  about  aver- 


age ^  and  certainly  adequate — any  repeater 
you  can  hit,  you  can  receive. 

The  Kaboom  Audio  Enhancer 

My  principal  complaint  about  this  radio  is 
that  the  audio  output  power  is  just  too  small.  In 
addition,  the  FT-411 's  speaker  has  a  tinny, 
fuzzy  quality.  There's  an  easy  way,  however, 
to  improve  this. 

A  big  part  of  the  audio  problem  is  acoustical. 
The  interaction  of  the  speaker  with  the  size 
and  depth  of  the  grille  greatly  affects  the  vol- 
ume and  sound  quality.  Deliberately  blocking 
part  of  the  speaker  causes  a  significant  in- 
crease in  volume,  along  with  a  reduction  in 
fyzziness.  The  improvement  is  caused  by  the 
creation  of  a  resonant  chamber  between  the 
speaker  and  the  grille  front. 

Go  to  an  art  store  and  get  a  clear  adhesive 
plastic  film  with  paper  backing.  If  you  can't 
find  this,  substitute  with  wide  adhesive  tape, 
as  long  as  it  is  fairly  thick.  Cut  out  a  piece  1 " 
wide  by  1 3/1 6"  long.  Cut  out  from  the  1 ''  wide 
piece  a  center  piece  3/1 6"  wide  by  5/1 6"  long. 

If  you  hold  the  rig  so  that  you're  looking  into 
the  grille  from  the  bottom,  you  can  see  the  slot 
for  the  microphone  in  the  upper  left  corner, 
and  also  thm  vertical  center  post  in  front  of  the 
speaker.  Wipe  the  grille  with  a  tissue,  peel  off 
the  paper  backing  from  the  back  of  the  plastic 
film ,  and  paste  the  film  onto  the  rig  with  the  top 
edge  centered  over  the  top  horizontal  slot, 
and  the  hole  centered  over  the  vertical  post. 
The  left  edge  of  the  film  should  just  clear  the 
right  side  of  the  mike  slot.  Exact  placement 
isn't  critical.  Finally,  using  your  fingernail, 
bend  the  edges  of  the  film  into  the  top  and 
bottom  slots. 

That's  it — the  radio  will  now  sound  a  whole 
lot  better  and  you  haven't  even  voided  your 
warranty! 

Nit-Plcks 

The  manual,  while  easy  to  read,  omits  a 
great  deal.  Although  a  full  schematic  is  provid- 
ed, audio  output  and  TX  current  drain  specs 
are  given  at  12  volts,  so  I  have  no  idea  what 
they  are  with  normal  7.2-volt  battery  use  (they 
should  be  a  lot  less).  No  mention  is  made  of 
the  lithium  battery,  nor  of  how  to  wire  a  micro- 
phone for  the  rig.  You  can  review  the  contents 


for  the  arrow  keys  and  scanning.  Luckily,  it 
can  be  completely  turned  off. 

The  Auto  Power  Off  warning  beeper  only 
works  when  the  keypad  beeper  is  active. 
So,  if  you  turn  off  the  keypad  sounds,  you 
really  can't  use  the  apo  function,  because  it 
will  shut  the  rig  down  without  any  warning.  I 
discovered  this  while  waiting  for  a  call  that 
never  came.    . 

The  icons  on  the  LCD  are  very  tiny  and  hard 
to  see.  You  soon  begin  to  recognize  them, 
however,  by  their  positions  on  the  display. 
Also,  the  reflector  behind  the  LCD  seems  set 
far  back,  and  light  entering  at  an  angle  causes 
blurring  of  the  image. 

The  RF  power  output  display  is  generated 
by  the  micro  and  is  not  a  measurement  of 
actual  output.  It  reads  full  scale  in  high  power, 
and  about  Va  in  low  power,  and  will  show  full 
output  even  as  the  battery  dies.  Since  there  is 
already  a  'low"  indicator  for  low  power,  this 
feature  is  redundant. 

Although  there  is  a  low  battery  warning 
icon,  there  is  no  other  voltage  monitor,  so  you 
can't  tell  the  difference  between  a  fully- 
charged  battery  and  one  about  to  die.  That 
was  one  nice  feature  on  the  TH-25AT. 

The  keys  are  tiny  and  close  together,  and 
large  fingers  may  have  a  hard  time  pressing 
them,  A  stilt  necessary  price  to  pay  for  having 
a  full-featured  rig  ycu  can  drop  in  your  pocket. 

The  radio  comes  with  a  very  nice  padded 
soft  case,  but  no  belt  hook.  The  hook  costs 
extra.  Also,  the  case  has  no  loops  for  belt  use. 

The  battery  pack  is  plastic  rather  than 
metaL 

As  usual,  the  lithium  battery  is  burled  some- 
where rnside,  with  no  mention  of  how  to 
change  it. 

Also  as  ysual,  there  is  no  DC  input  jack.  You 
must  buy  an  adapter  which  slides  on  in  place 
of  the  battery. 

Conclusion 

This  is  the  most  advanced  single-band  HT 
available  today.  Despite  the  list  of  nit-picks, 
its  bevy  of  features  makes  the  FT-411  an 
outstanding  value.  If  you  want  a  powerhouse 
of  features  in  your  pocket  and  can  five  with 
the  low  audio  output,  this  is  the  rig  of  your 
dreams. 
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amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Deailng,  Quality  Products  and 
Dependable     S-F-fl-V^-/.C-E'7 
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QRP  CW  Transceiver 


A  great  little  do-it-yourself  DC  rig 
for  the  30  or  40  meter  band. 

by  Bruce  Auld  NZ5G  and  Bill  Heishman  N5HNN 


Number  6  on  your  Feedback  cani 


Much  of  the  fun  in  amateur  radio  comes 
from  having  **done  it  yourself/'  In 
my  search  for  a  proj^^ci  that  would  yield  a  unit 
with  satisfying  performance,  I  found  two 
common  problems:  The  writer  assumed  too 
much  knowledge  on  the  pan  of  the  builder, 
and  the  parts  were  not  widely  available. 

This  project  is  diffenent.  The  builder  gets  a 
running  start  in  home-brew  with  something 
that  will  deliver  plenty  of  fun  and  perfor- 
mance«  and  the  parts  are  available  to  anyone 
with  access  to  a  Radio  Shack  store. 

This  isa  3'Wait,  single  circuit  board,  40  or 
30  meters*  VFO-controlled  CW  transceiver. 


featuring  a  direct  conversion  receiver 
with  audio  filtering.  Receiver  Incre- 
mental Ttming  (RTT),  and  speaker  lev- 
el audio  volume,  ll  is  based  upon  the 
classic  design  by  W7EL  with  a  few 
alterations.  My  partner  (and  technical 
genius)  in  this  project^  Bill  Heishman 
N5HNN,  and  I  put  it  together  as  a  club  pro- 
ject for  the  Arlington  Amateur  Radio  Club. 


Photo  A.  Front  panel  of  the  QRP  transceiver.  The 
Receive  fricrementat  Tuning  (RfT)  control  allows  you 
to  adjust  the  receive  frequency  withoui  changing  your 
transmit  frequency^ 


Photo  B.  Top  view  of  the  inside  of  the  QRP  rig.  Note  the  double-sided 

PC  board,  for  improved  grounding.  Vie  VFO  RF  shielding  (upper  left) 
is  easily  tack-soldered  on. 


Theory  of  Operation 

The  direct  conversion  receiver  and  trans- 
mitter described  in  this  article  are  quite 
simple.  Much  of  the  technical  information 

you  might  want  to 
kaow^  and  the  ratio- 
nale behind  specific 
design  choices,  has 
been  expertly  de- 
scribed by  Roy 
Lewallcn  W7EL 
C*An  Optimized 
QRP  Transceiver," 
e^r.  August  1980), 
The  best  way  to  get 
over  the  initial  fright 
of  looking  at  the  sche- 
matic diagram  is  to 
break  the  circuit 
down  into  modules 
and  see  how  simply 
the  modules  connect 
to  one  another.  Theo^ 
relically,  the  modules 
could  be  built  sepa- 
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rately  and  then  interconnected  with  a  few 

cables.  For  simplicity,  all  the  modules  are 
located  on  a  single  board. 

Refer  to  the  flowchart  and  schematic  dia- 
gram^ Figures  1  and  3,  Beginning  with  the 
transmitter,  the  transmit  frequency  is  gener- 
ated by  Ql  and  its  associated  components  in 
ihe  VFO.  The  buffer.  Q2,  isolates  Oie  oscilla- 
tor from  the  other  circuitry  to  help  keep  the 
VFO  stabie.  Q3  builds  up  the  signal  to  a  more 
usable  level-  The  driver,  Q4,  amplifies  the 
signal.  The  final,  Q5,  amplifies  it  to  the  3- 
Watt  level. 

You  key  the  transmitter  by  turning  the 
power  to  (he  driver  on  and  off,  using  Q6  as  a 
switching  tratisistor.  Select  the  frequency  by 
varying  the  tuning  capacitor,  C2.  The  trans- 
mitter is  that  simple! 

The  VFO  frequency  feeds  into  the  diode- 
ring  mixer,  and  is  mixed  with  the  incoming  7 
or  10  MHz  Signal.  The  difference,  or 
"product/*  is  the  audio  frequency  you  even- 
tually hear  from  the  speaker.  That  is  why  this 
stage  is  also  called  a  *  ^product  detector, "  All 
the  circuitry  after  the  mixer  builds  up  the 
audio  signal  to  speaker  level:  Q8  preampli- 
fies  the  signal  a  little.  U2  is  an  audio  filter diat 
attenuates  the  audio  signals  above  about  700 

Hz,  and  U3  amplifies 
the  signal  from  the 
audio  filter  to  listen- 
ing leveL  That's  it! 


AU1.  OTHER  TRANSISTORS;  B 
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Figure  L  QRP  transceiver  flowchart.  Notecalhuts  (Ql ,  Q4,  U2,  ett\} 
which  help  you  locate  that  section  tyfthe  transceiver  on  ihe  schematic, 
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Figure  2.  Base  diagrams  for  the  semiconduc- 
tors used  in  this  project. 


Specific  Rig 
Componenti^ 

VFO:  The  VFO  is 

a  simple,  well-known 
Hartley  circuit.  Drift 
is  minimal.  Frequen- 
cy generation  is  most- 
ly dependent  upon  the 
LI  and  capacitors 
CI -^€4,  When  plot- 
ted out.  these  compo- 
nents yield  the  VFO*s 
operating  frequency, 
C2  is  the  main  tuning 
capacitor,  and  C4  is  a 
miniature  trimmer. 
This  is  important  for 


Figure  3.  Schematic  for  ike  QRP  iramceiver. 
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Figure  4.  Parts  placemem  guide  for  the  QRP  transceiver^ 


zeroing  the  frequency  of  the  VFO  to  cal%rate 
it  to  the  proper  range.  The  remainder  of  the 
capacitors,  CI  and  C3.  should  be  NPO  ce- 
ramic or  polystyrene.  These  provide  the  nec- 
essary siability .  Regular  ceramic  capacitors 
will  cause  ihe  VFO  to  drift. 

The  5  pF  capacitor  off  the  tap  of  LI  couples 
the  tank  circuit  to  the  diode  that  provides  RIT 
and  the  transmit  frequency  offset.  It  is 
switched  in  and  out  by  07.  The  offset  shifts 
the  frequency  of  the  rig  in  the  transmit  mode 
ai^roximately  750  Hz  down.  This  is  the  stan- 
dard offset  in  the  amateur  community,  tf 
there  were  no  offset,  you  would  be  exactly 
zero  beat  with  the  other  station,  and  neither  of 
you  would  hear  the  other  1 

RIT:  The  Receiver  Incremental  Tuning 
(RIT)  circuitry  is  probably  the  handiest  of 
**beHs  and  whistles"  on  thi^  rig.  This  pro- 
vides a  method  of  moving  the  receiver  fre- 
quency while  the  transmit  frequency  stays 
put.  This  is  useful  for  adjusting  the  frequency 
of  the  lone  of  the  station  you  are  listening  to, 
but  leaving  the  transmit  frequency  stationary. 
Consequently,  your  frequency  will  not  ap- 
pear to  the  other  station  to  crawl  up  the  band. 

Driver:  The  NPN  driver  transistor  (Q4)  is 
driven  at  a  fairly  high  level  from  the  VFO  and 
is  matched  to  the  final  through  T2.  ThetniiiS' 
former  is  parallel  w  ith  a  5-50  pF  trimmer 
capacitor  (and  an  additional 
22  pF  or  33  pF  capacitor  for 
40  meter  operation)  which, 
together  with  the  inductance 
of  die  primary  winding  of  T2, 
provide  a  resonant  circuit. 
This  tuned  circuit  is  more 
complicated  than  a  broadband 
design,  but  allows  more  pow- 
er output. 

Amplifier ;  The  final  speci- 
fied is  the  much  writ  ten -about 
2N3553.  It  gives  plenty  of 
output  but,  unfortunuteiy,  it  is 
expensive  and  not  always  easy 
to  find.  Radio  Shack  carries  a 
2N3053  which  will  suffice, 
but  this  drops  the  output 
to  about  one  and  one-half 
Watts,  Other  possibilities 
are  a  2N3866.  2SC2075,  or 
MRF476, 

The  output  transistor  must 
have  a  heat  sink!  If  you  ne- 
glect this,  it  will  overheat  and 
destroy  itselH  The  output 
from  Q5  is  fed  into  a  conven- 
tional double  Pi  tow-pass  fil- 
ter network  to  reduce  har- 
monics. 

Receiver  Protection  Cir- 
cuit:  The  transmitter  and  re- 
ceiver sections  connect  direct- 
ly to  the  antenna.  You  need 
circuitry  to  protect  the  receiv- 
er portion  from  the  power  of 
the  transmitter.  Otherwise, 
the  3  Watts  from  the  transmit- 
ter will  ruin  the  front  end  of 
the  receiver.  The  diodes,  D3 

and  D4 ,  together  with  the  res-      Figure  5.  Printed  circuit  hoard  foil  diagram.  Be  sure  to  reproduce  this  at  exactly  100%,  no  that  components  with 
onant  combination  of  C44  and      critical  lead  spacings  (e.g.  intergrated  circuits)  will  easily  fit  onto  the  prepared  board. 

22     73  Amateur  Radio  •  June.  1989 


JANUARY  4)  1 983 

A  CURE  WAS  FOUND 
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8.    KNOB-ITUS 

3.  QRH-DEAFNESS 

4.  BUTTON-PHOBIA 


5.    SWITCH-CANKER 
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7.  CROSS  NEEDLE-EYES 
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AUTOMATIC  ANTEHNA  MATCHER 


® 


^  ONE  SHOT  QUARAIMTEED  TO  LAST 

AT  LEAST  FIVE  YHAFIS! 

MAXCOM^   INC.    eaX    SOe,  ft.    laud.,    FLp3330a 


L 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 

40  10  1000  Mhz  -  tuned  to  your  frequency 

5  large  helical  resonators 

Low  nojse  ■  High  overload  resistance 

8  06  gain  -  ultimate  reiection>  SO  6B 

10  to  15  volts  DC  operation 

Size  '  1  6  X  2.6  x  4  75"  exc.  connectors 

FAKTASTIC  REJECTION! 

Price  -  CAt_L  bipotar  w/BCA  jacks 
Connector  options:  8CN  S5,  tJHF  S6 

N  SlO 
SUPER  HOT!  GaAs  Fet  opiion  S20 


Typical  reiectJon: 
±600  Khz@144  U\iZ.  -2fldB 
±1,6Mhz@220Mh2:  -40dB 
±5     Mtiz@4S0MhZ   -50dB 


AUTOMATIC  IDENTIFIERS 


JO-1 


m-2 


THE    BOTTOM    LIIStEs       "MAXCOIVI   WORKS"     . 

CtRCLE  10}  ON  READER  SERVICE  CARD 


*  Far  transceivers  and  re|)e3ters  -  JmATEUR  arret  COMMERCIAL 

*  AutomotK:  operacion  -  acf}us|abl«  ^^mA  sM  xm^hxum 

*  Smai  sae    easy  mstellatiorp  -  7  to  15  wns  DC 

*  S  ^eiectai^ie  fe|>n3{|^iiini^iite  messages  -  eacft  up  ta  2  mm  long 

*  Wli^,  tested;  aiMl  piujjijiwmtf  vri^  your  mess^^s) 

Model  ID-1  <  $54.95    Model  lO?  w/2  to  tO  minure  timer  -  $79.95 

We  offer  a  complete  tine  q\  trafusmitler  and  receive^  sinps 
and  synth^esiiers  Tor  amataur  snts  commercial  use. 
Reciueisl  ciur  free  catalog  MastercHrti  and  ViSA  wA^romf 


GLB  ELECTRONKS  JNC 

151  Commerce  Pkwy.,  Buffalc^  NY  U224 
716  675-6740    9  to  4 


OrRCLE  1 T  ON  READEI^  SERVICE  CARD 


BATTERIES  ''R"  US... 

YouVe  bought  our  repfacement  batteries  before... 
NOW  YOU  CAN  BUY  DIRECT  FROM  US.  THE  MANUFACTURER! 


ICOM 

CM 2,  PB2    7.2v  @  500MAH 
CMS.  PB510.8V  @  500MAH 
SUPER  7S  ft  SS 
13,2v@  1100MAH 
9.6v  @  1200MAH 
(base  charge  only  -  1 '  longer) 
rntroduciory  Offer! 
SUPER  7S  &  as  •  S64.95  eacti 


JUNESPECIAL! 

C0M-8(S}  Complete  Battery  Pack 

AnAdditional10%OFF 
Special  introductory  offer  for  all 

orders  received  in  June. 

SPECIAL: 

CAMCORDER  BATTERY 
Panasonic's  equivalent— 

PB-aO-S40.00 
An  additional  10^0  savings  over 

normal  pricing. 

Look  for  July  Special! 


YAESU/MAXON 

*FNB^10      7.2v  @  600MAH 
FNB*12        12v  @  500MAH 
*FNB-10(S)  7.2v  ®  1  DOOM  AH 
*  same  size  case  as  FN 8*1 2 

Introductory  Offerl 

P4W    1 1 V  ®  500MAH  -  $22.63 
FNB-2  1 1v  @  5CH3MAH  •  $22.63 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  10  your  sped ff cations. 

KENWOOD  IMSEBTS 

P 8-21— SI 3 -76,  PB-25— S2O.0O 

PB-28— $20.00 

JCOM  INSERTS 

BP-5— S23,00,  BP-3— $18  95, 

BP-7.  BP-fl 


MasterCard  and  Visa 
cards  accepted.  NYS 
residents  add  SV4% 
sales  tax.  Add  $3.50 
for  postage  ar>d 
handling. 


Prices  su&f«ei  lo  ciianc 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N,Y,  11354 

WORLD  WfDE  DISTRfBUTORSHIPS  AVAILABLE.  PLEASE  iNQUIRE, 


OURPRrCES 
CAN'T  BE  BEAT, 
SEND  FOH  FREE 
CATALOG  AND 
PRJCE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16735  •  FAX:  (718)  461-1978 
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Table  2:  Frequency 

Dependent  Values 

Part        30  Meters 

40  Meters 

01 .3        1 50  pF 

200  pF 

05  J        270  pF 

470  pf 

C6           560  pF 

1000  pF  (equals  0001  mF) 

LI           27  turns,  #26  wife,  1-50*6  lorow3  34  rurns.  *26  wire.  T-50*6  lofwd 

L3,4         1 2  turns,  ^1^22, 1-50-2 

14  lufns,  #22, 1-50-2 

LS           34  turns,  #28  Of  30,  T-5&^ 

50  turns.  #28  Of  30,  T-50-6 

i£           45  lums,  if2B  or  30.  T-50-6 

45  turns,  jr28  or  30,  T-50-2 

Cl&a 

Radio  Shack  272-1437  (22  pF) 

Thosa  parts  must  be  6bimn&ii  from  ^ith^r  Radiokit,  Circuit  Specialists* 

Of  Mouses  (except  CI  8a). 

L5,  prevent  this  problem. 

RF  Amp:  This  device  sJTiplifies  the  inconi' 
ing  received  signals  to  give  the  receiver  a 
little  more  punch  and  better  signal -to-noise 
ratio. 

Mixer:  The  mixer  is  a  doubly-balanced 
mixer  using  the  common  1N4148  or  1N914 
diode.  The  difference  between  the  antenna's 
signals  and  die  VFO's  frequency  yields  the 
audio  frequency  appearing  at  the  speaker. 
This  h  the  most  fearsome  looking  part  of  the 
circuit.  It  is  actually  the  most  fun  to  build. 

Audio  ChEin:  The  preamp,  Q8,  in  con- 
junction with  U3^  amplifies  the  audio  to  lis- 
tening level.  The  audio  fDler  IJ2  is  a  low-pass 
filter  of  conventional  design.  It  cuts  off  at 
approximately  700  Hz. 

Some  Simple  Rules  of  Home-brew 

You  can  build  this  project  quickly  and  easi- 
ly if  you  observe  a  few  simple  ruies  that  are 
common  to  any  hobby  or  craft.  These  are 
absolutely  indispensable: 
•Know  ihe  rig.  Study  the  schematic  and  plans 
very  thoroughly.  Be  familiar  with  the  mod- 
ules and  know  what  they  are  designed  to 
accomplish. 

•Know  the  parts.  Be  familiar  with  what  parts 
make  up  the  project.  Study  the  parts  place- 
ment guide.  Figure  4,  and  match  the  How  of 
the  circuitry  against  the  parts  placement 
guide.  Also,  remember  that  you  can  destroy  a 
part  by  reversing  polarities » etc. 
•Go  slowly!  This  one  piece  of  advice  will 
save  you  hours  of  teeth-gritting  tension  and 
frustration  later.  There  is  no  exception  to  this 
rule. 

•Go  methodically.  Build  this  project  module- 
by -module,  where  possible.  This  will  help  la 
prevent  many  possible  problems  and  will  en- 
hance the  learning  potential  of  this  project. 


Order  of 

Construction 

Do  not  be  afnaid  to 
etch  a  single-  or  dou- 
ble-sided  circuit 
board  yourself.  Copy 
the  foil  pattern  (Fig- 
ure 5)  directly  onto 
Tech-200  film  (Tech- 
200  is  supplied  by  the 
Meadowlake  Corp., 
PO  Box  497,  North- 
port  NY  11768), 
which  is  etch' resistant,  or  purchase  supplies 
from  Radio  Shack.  Otherwise,  get  a  circuit 
board  from  a  supplier.  (Midland  Technolo- 
gies, 34374  E,  Frontage  Road,  Bozeman  MT 
59715,  406-586-1190.  Contact  is  Lee 
Lester.  Double^sided  tinned  PC  board,  price 
$12  JO  plus  shipping  and  handling.)  There 
are  also  a  limited  number  of  complete  parts 
kits  available,  including  printed  circuit 
board.  (Tanner  Electronics,  1301  West  Belt- 
line  Road,  Carrotlton  TX  75006,  214-242^ 
8702.  Contact  Jim  Tanner.  Complete  kit,  less 
case,  is  under  $73,000 

Modtilar  Apprtiach 

I  leave  this  to  the  whim  of  you,  the  builder, 
but  consider  these  suggestions*  which  follow 
the  modular  approach. 

VFO:  Assemble  the  VFO  components 
through  Tl  first.  C2  is  an  air  variable.  You 
can  mount  it  on  the  front  panel,  or  on  one  of 
four  PC  board  square  "walls"  that  can  be 
soldered  to  the  board  to  shield  the  VFO  from 
the  rest  of  the  components  of  the  rig.  After 
you  have  completed  the  VFO,  apply  voltage 
to  it.  Place  the  board  near  the  receiver 
antenna  connection  to  fmd  the  VFO  fre- 
quency in  a  general  coverage  receiver.  Note 
how  C2  and  trimmer  C4  change  the  frequen- 
cy.  Set  the  tuning  capacitor  to  its  fully- 
meshed  position  and  adjust  C4  for  the  low 
frequency  of  the  segment  of  the  board  you 
wish  to  work.  A  vernier  dial  for  the  VFO  is 
nice  but  not  essential. 

You  may  need  to  do  some  experimenting  to 
get  the  frequency  exactly  at  the  right  spot. 
Also,  you  may  have  to  add  or  subtract  a  small 
amount  of  capacitance  (remember:  NFO  or 
polystyrene),  no  more  than  20  pF  or  so. 
Adding  capacitance  will  lower  the  VFO  fre- 
quency. 
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Figure  6.  Details  on  winding  toroidal  coils.  The  doubly-balanced  mixer  in  the  main  schemaiic 

(Figure  3i  is  reproduced  here, 
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RIT:  Assemble  the  RFT  circuitry.  Note 
that  the  RIT  control  R9,  and  the  resistor  RIO 
connected  to  it,  are  not  board-mounted*  Ap- 
ply voltage  to  the  circuitry.  Notice  thai  when 
you  close  the  key  the  transmit  frequency  will 
be  changed.  Note  also  that  when  you  rotate 
the  I  Ok  pot  \^'ithout  the  key  clos^  the  fre- 
quency changes.  Setting  the  pot  at  zero  resis- 
tance sets  the  receiver  at  the  transmit  frequen- 
cy. Rotating  the  control  gives  the  offset*  If 
you  experiment  enough,  youTl  find  a  good 
offset.  SWl  isa  **zero''  button,  which  allows 
instant  reference  to  die  transmit  frequency. 

Transmitter:  Assemble  the  remainder  of 
the  transmitter  slowly,  paying  careful  atten- 
tion that  parts  are  assembled  on  the  board 
neatly  and  correctly.  Connect  a  dummy  load 
and  key.  Ground  R19  off  the  base  of  06, 
which  will  key  the  transmitter.  A  wattmeter 
will  verify  the  output.  Tweak  the  output  with 
trimmer  CIS.  Turn  drive  control  R21  (board 
mounted)  until  the  output  is  3  Watts.  In  some 
cases,  R21  may  cause  the  transmitter  to  be- 
come unstable.  If  so,  consider  omitting  it, 

Receiver:  Assemble  the  remainder  of  the 
receiver.  There  is  no  easy  way  to  compart- 
mentalize it  in  any  snialler  components,  so 
you  must  assemble  most  of  the  receiver  sec- 
tion at  one  time.  However,  if  you  wish,  you 
can  omit  the  RF  amp  for  the  time  being,  route 
the  antenna  directly  to  T3  of  the  mixer,  and 
assemble  the  RF  amp  after  you're  sure  that 
the  remainder  of  the  receiver  works  properly . 

Sldetone:  Assemble  Ul  and  its  associate 
componenLs,  The  trimpoi  adjusts  the  volume 
of  the  side  tone  into  the  last  audio  stage.  The 
Sldetone  level  is  iinlependent  of  the  volume 
control.  Don't  forget  the  jumper  to  U3! 

Consf  ruction  Hints 

There  are  a  number  of  hints  that  might  help 
you  to  assemble  the  rig  and  to  avoid  blowing 
up  parts. 

•Puns  are  generally  noncritical»  except  in 
tuned  circuits*  I  tried  to  stick  to  common 
values.  If  you  need  to  substitute  because  of  a 
shortage  in  your  junk  box,  try  it.  Remember 
thai  connecting  capacitors  in  parallel  will  in- 
crease the  total  capacitance  by  the  sum  of 
their  values.  This  information  is  useful  if  you 
need  an  NPQ  cap  but  don't  have  the  exact 
value.  You  might  also  use  polysty  rene  caps 
or  silver  micas,  but  there  may  be  some  drift. 
•Refer  to  the  base  diagrams  of  the  semicon- 
ductors in  this  project  (Figure  2),  It  is  very 
common  to  reverse  connections  of  transistors 
and  polarities  of  diodes,  electrolytic  capaci- 
lors,  etc.  Make  sure  you  do  not  switch  the 
diode  in  the  RIT  circuit  with  the  other  I N914 
diodes. 

•Toroids  may  seem  forbidding ,  but  are  easier 
to  get  the  hang  of  than  tying  your  shoe.  The 
T-50*2  is  a  red  core,  and  the  T-50-6  is  a 
yellow  core.  The  ''50' '  refers  to  its  size  (0,50 
inch),  and  the  **6*'  is  the  core  matcriaL  The 
FT*37-43  or  FT-37-61  cores  are  black  (use 
either  one,  whichever  you  find). 
•The  mixer  transformers  are  '*trifilar" 
wound.  That  is.  3  wires  are  twisted  together  8 
turns  per  inch,  and  then  the  twisted  group  are 
wound  the  correct  number  of  turns  around  the 
core. 


TABL£  1 :  PARTS  LIST 


PartCaiiout 

C9J6^,21 .28,  32.38,42,43 
C1 1,12.14.17,19^4,25.41 
Cl  0,35,46 


Vafiie  DescfJDtTon 
0,1|iF 
0.01  mF 
0,001^ 


CI  ,3,5,6,7    SEE  TABLE  2,  FREQUENCY  DEPENDENT  VALUES 

02  35^  air  variable .  panet-mou  nt6d 


C4 


15  pF  trimmer. 

NPO  or  air  variable,  boarrf-maunied 


C8,13 

5  pF  NPO  ceramic 

015,44,47 

47  pF 

C18 

5-50  pF  trimmer,  PC-mount 

CI  Ba  (40m  operation) 

33  pF 

C22 

I^F 

C26 

lOOiiF  electrolytic 

027.30,37,40 

47uF  electrolytic 

C29,34 

0.33mF 

C3l,36.45 

lOiiFelectrc^yiic 

C33 

33  pF 

039 

270  pF 

HI  ,8. 13.26.33,35.36,38,41 

100k 

R2,16 

looa 

R3.4.6.  TO  J  1,12.15.19,29,34.40 

10k 

R5 

i5oa 

R7. 18.25,37 

Ik 

R9 

10k  pane!  mount 

R14 

4.7k 

R17 

270 

R20 

330Q 

R21 

1  k  PC  mount 

R22.23 

47Q 

R24 ,28 

12k 

R27,39 

330k 

R30 

24k 

R31 

2.71c 

R32 

Any  panel  mount  pot.  lOk-IOOk 

R42 

10k  PC  mounted  trim  pot 

Dl 

varactof,  zentr  or  rectifier  diode 

D2-D12  teJtcept  06) 

lN9l4or1IV4l48 

D6 

33v  zener  (opttonal] 

LI     See  TABLE  2:  FREQUENCY  DEPENDENT  VALUES 

L2  1 0 1 u rns .  #26  w f re  on  FT-37-43  torof d 

L3-6    See  TABLE  2:  FREQUENCY  DEPENDENT  VALUES 


ai,2joji 

Q3,8,d 

Q4 

05 

05  (optional) 

Q6J 

U1 

U2 

U3 
LI4 

RFC1.2 
Tl 


T2 
T3 

T4,T5 

T6 

J1,2 

J3 

SW1 


MPF-102 

2N2222 

2N2a22A 

2N3553 

2N3053 

2N3906 

NE555 

LM301 

Single  op  amp 

LM3S8 

78L09  regulator 

IOOmH  molded  choke 

Primary  15 1  urns.  *^6  wire; 

Secondary  3  lurns  over  collector 

end  of  pnmary,  on  FT-37-43  loroid 

45  turns,  #30  wire,  T-50-6  loroid 

7  bi filar  turns,  #26  wire,  FT-37-43  toroid 

7  tfifiiar  turns,  FT-37-43 

1k  to  80  audto  transformer,  clip  off  center  tap 

Ptionejack 

SO'239  coax  receptacle 

Pushbutton,  normally  open 

Printed  Circuit  Board  Etching  Kit 

Cabinet 

Enameled  wire  for  lonoids 

Heat  Sinks 


RS  Pan  No. 
272-135 
272*131 
272026 


Other  SuDPlier 


Radiokit, 
Jackson.  4667-50 

RadJokfL 
EF  Johnson, 
193*0004-001 
Radiakit 


272-121 

272-1 340 

272-1 437  (22  pF) 

272-1434 

272-1016 

272-1015 

272-1433  (0.47|iF) 

272-1013 

272-121  (47  pF) 

272-124  (220  pF).  plus  272-121  (47  Fri=> 

271-1347 

271-1311 

2710335 

Use  100 

271-1321 

271-1721 

271-1330 

271-007  (33  ohms) 

271-1315 

271-333* 

271-509' 

use  10k 

271-1339  (22KJ 

271-1335  (2.2k> 

271 -171 6  f  50k) 

271-335' 

276-564  {I5v  zener) 

276-1122 


Radtokit 
Radiokit 


276-2062 
276-2009 
276-2009 

278-2030 
276^1604 
276-1723 

276-007  (741  op  amp) 

276<>38  or  27fr  171 5  n 458  or  TL081 ) 


Circuit  Specialists 


Radiokit 
Radiokit 


Radiokit 
Radiokit 
Radiokit 
Radiokit 


273-1300 

274-252 

278-201 

275-1571 

276-1576 

270-253  {Otber  cabinets  avaiiabte) 

All  sizes  available 


Circuit  Specialists. 
Mouser  Electronics 


Stand-off  insulato  rs  276- 1 95 

*  These  pails  are  correct  values,  but  are  larger  than  are  designed  to  be  placed  on  the  board  Smaller  s^es  avadable  at  other  suppliers^ 

Radiokit  Circuit  Specialists  Mouser  Electronics 

P.  O.  BOK  973  P.P.  Box  3047  2401  Nwy .  287  North 

Pelham  NH  03076  Scottsdate  AZ  85271-3047  Mansfield  TX  76063 

<605)  635-2235  (800)  528-1 4 1 7  (000)  346-6873 

If  bought  new  or  unused,  cost  will  be  under  $73.00! 


continued  on  p.  49 

73  Amateur  Radio  •  June,  1989    25 


Number  7  on  yoiir  Feedback  card 


The  G3IGU  Transceiver 


QRP  on  80  meters. 


by  Keith  CoatesG3IGU 


The  circuit  for  the  G3IGU  direct  conver- 
sion receiver,  based  upon  the  circuit  by 
J*  Young  in  the  February  1975  issue  of  R^idio 
Cmnmunicatkm,  is  straightforward.  The  RF 
amplifier  is  tuned,  though,  and  [  found  (hat  an 
RF  gain  control  is  essential  for  evening  use. 
The  AF  amplifier  is  a  simple  circuit 

Cofistrtjction 

The  layout  is  not  critical-  The  VFO,  AF, 
ami  PA  are  very  weM  screened,  with  the  com- 
ponents mounted  on  a  length  of  lag  sirip.  The 
receiver  and  sidetone  generator  are  buih  onto 


paxatin  panels  (see  Figures  1  and  3),  and 
wired  up  at  the  rear.  The  whole  transceiver, 
including  the  ATU,  is  built  into  one  box  so 
only  aerial  and  earth  connections  are  re- 
quired. You  may  also  place  batteries  inside 
the  case. 

You  may  consider  the  PA  stage  odd,  with 
die  680O  and  lOO  resistors,  but  I  tried  sever- 
al other  types  of  coupling  which  resulted  in 
accidents  to  the  BFY51.  This  circuit  has 
never  damaged  a  PA  iTansistor.  The  actual 
RF  power  output  will  depend  upon  the  Iran- 
sistor  you  use*  Some  BFY5 is  have  given  DC 


power  inputs  of  from  850  mW  to  1 .3  Watts. 

The  AF  filter  (L5,  L6,  and  L7)  la  based  on 
the  circuit  of  J.  Young  (Rod  Com.  October 
1973)  using  38  SWG  on  Mullard  ferrite 
rings,  type  FX1593.  In  the  prototype,  [  used 
scrap  ferrite  rings,  and  I  could  wind  only 
about  200  lums  onto  them,  but  they  worked 
all  right. 

Wind  the  PA  and  ATU  coils  00  ferrite  rod 
H  *  in  diameter  and  2  W  long.  Wind  15  turns 
of  20  SWG,  tapping  the  ATU  coil  every  rwo 
turns  for  aerial  impedance  matching. 

Different  values  of  R20  will  alter  the  drive 
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Figure  L  Paris  placement  for  (he  receiver  hcpard. 
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..JUmrica's  Beslf. 


TEIM-TEC 


WHEN  YOU  ARE  READY  TO  TRADE, 
CALL  MEMPHIS  AMATEUR 
AND  TRADE  UP  TO  TEN-TEC!! 


The  PARAGON . . .  Perfoimance  Plus!  NEW! ...  961  Power  Supply 

The  Paragon  is  the  resuft  of  a  three  year  engineering  effort.  We  are  proud  of  the  Paragon  and 
we  think  it  has  set  new  standards  of  excellence  in  synthesized  rigs.  Check  it  out  yourself.  We 

think  that  you  will  share  our  pride  in  the  Paragon. 


. ■■ ' ,-«.-_^ — ;:: p 

1     ■     -li  laes 

Q   t     •  -■     t     1      \ 

r>==-: 

H^^BBSSil 

COMING  SOON:  OMNI  V 


CALL 

FOR 

TRADE 

APPRAISAL! 


TEIM-TEC 

238 

2-KW 

Antenna 

Tuner 


6 


MODEL  425  TITAN 


961  Power  Suply 


561  CORSAIR  11 


238-G  VFO  MIC 


MODEL 605 
SINGLE  PADDLE  KEYER 


MODEL  604 
DUAL  PADDLE  KEYER 


COMING  SOON-HERCULES  ii  AMP 
Solid  State,  No-Tune,  550  Watts  HF 


CALL  US  TOLL  FREE 


.  800-238-6168 


1465  WELLS  STATION  ROAD,  MEMPHIS  IN  38108     OPEN  9  TO  5,  SAT.  9  T0 12  (CENTRAL  TIME)    PHONE  901^83-9125 


CII^IjE  3^1  ON  READER  SERVKiE  CARS 


«■■ 


Figure  2.  Schematic  for  the  G3IGU  80  meter  QRP  transceiver. 


28     73  Amateur  Radio  •  June,  1989 


to  the  PA,  giving  different  power  outputs*  A 
IkD  preset  in  series  with  a  470O  fixed  resis- 
tor will  give  a  variable  output  from  about  200 
mW  to  about  1.5  Watts.  This  is  useful  for 
points  in  contest  operating. 

Fit  a  500  mA  fuse  in  the  12  volt  supply 
leml,  especially  if  you  want  to  use  a  car  bat- 
tery—and a  diode  to  prevent  reverse  polarity 
accidents. 

Suggested  Coil  Windings 

These  notes  are  based  on  another  80  meter 
rig  I  have  built,  using  some  of  the  inforrriation 
in  the  J.  Young  article.  A  grid  dip  oscillator 
(GDO)  is  useful  for  tuning  the  coils  to  reso- 
nance. 

TI  Primary:  40  turns  30  SWG  close- 
wound  on  H"  former  with  slug.  Secondary:  5 
turns  on  earthy  end. 

72  Primary:  as  Tl.  Secondary:  12  turns 
34  SWG  close-wound  in  the  center  of  the 
primary. 

U:  30  turns  30  SWG  on  %'  fofnm^  wi* 
tfje  core,  with  100  pF  fixed  and  50  pF  trim- 


mer in  parallel  to  tune  onto  the  CW  end  of  80 
meters. 

£2:  As  primary  of  Tl,  lapped  about  two- 
thirds  up  from  the  earthy  end, 

L8:  15  turns  20  SWG  on  W  fcrrite  rod 

(2^^"  long). 
L9:  About  4,5  turn  link  on  L8. 
LIO:  As  L9. 
LI  I:  As  L8,  with  tappings  about  every  two 

turns. 

U2:  As  L2  (or  perhaps  a  1 .5  mH  RFC). 

L5,  L6,  and  L7:  For  each  inductor,  wind 
200  turns  of  #38  wire,  closely  spaced  on  the 
Mullard  ferrite  rings.  Each  ring  is  just  under 
^i^*  length  and  %  "*  diameter.  Mount  the  rings 
on  the  same  axis  spaced  U  *^  apart. 

So,  there  you  have  it.  This  rig  should  prove 
to  be  a  lot  of  fun  to  use,  especially  in  the 
fall  months  when  low-band  DX  picks  up. 
Enjoy! 


Adapted  from    'G-QRP  Club  Orcuii  Hand* 
book/' 
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figure  3.  Parts  placement  for  the  side-tone  generator  and  RF  meter  amp. 
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Figure  4.  An  alternate  AF filter. 
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73  Review 


bv  Marc  Stem  NIBLH 


The  Ranger  AR-3500 

Competitively-priced  QRO  10m  rig. 


Clear  Ctiannel  Corp. 

Box  445 

Issaquah,  WA  98027 

Phone:  {206)  382-0419 

Price  Class:  S350 


When  I  last  reviewed  a  Clear 
Channel  Ranger  10  meter 
rig,  I  came  to  a  couple  of  conclu* 
sions.  The  firsf  was  Ihat  the  rig  was 
a  reasonable,  a^^mod©  10  meter 
transceiver.  The  second  was  thai  it 
wasn't  the  most  operator-friendly 
In  the  world. 

After  evaluating  the  AR-3500,  a 
higher-power,  upoated  version  of 
the  originaJt  I  have  found  some  im- 
provements, and  some  areas 
where  things  are  pretty  much  the 
same. 

InaF^utshell 

The  Ranger  AR'3500  is  a  ml- 
croprocessor-con  trolled  10  meter 
transceiver  with  100  Watts  of 
output.  An  alkmode  rig  (AM,  FM, 
SSB,  and  CW},  it  features  true 
noise  blanking  and  noise  limiting. 
It  has  outputs  for  CW  and  an  external  speaker. 
Af>  amber  LED  display  gives  resolution  to 
the  nearest  10  Hz.  Il  covers  26.000  to  29.995 
MHz  and  offers  spftls  for  repeater  use,  Specif i- 
catfons  put  the  dynamic  range  at  roughly 
105  dBm,  and  spunous  emission  suppres- 
sion meets  FCC  specifications  at  about 
60  d6  down.  The  Ranger  AR-3500  also  offers 
five  memories,  memory  scan,  and  pro- 
grammable band  scan.  It  weighs  roughly 
5  pounds  and  is  about  as  big  as  an  older  3 
meter  rig. 

Improvemer^ts  Over  the  AR-3300 

The  Ranger  AR'3S00  is  an  improvement 
over  the  AR'3300,  which  I  reviewed  last  year, 
in  the  following  ways: 

Instead  of  using  one  set  of  momentary<;on- 
tac!  switches  for  increasing  or  decreasing  fre- 
quency, there  are  now  two  banks  of  switches 
under  the  display.  The  top  bank  is  for  increas- 
ing frequency  and  the  bottom  is  for  decreas- 
fng  frequency* 

There  is  now  a  real  highly  effective t  nolse^ 
biankar  ctrcurt.  You  activate  it  by  pushing  in 
the  RF  gain  knob.  It  pretty  much  cancels  just 
about  all  mobile  noise^ 

By  pushing  in  the  mike  gain  knob,  you  can 
now  activate  a  true  automatic  noise  limiting 
circuit.  This  feature  compfements  the  noise 
biankar  and  helps  limit  noise  peaks. 

The  RIT  control,  called  the  clarifier,  seems 
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The  Ranger  AR'35O0. 

to  have  been  opened  up  a  bit  over  the  pre- 
vious model  and  offers  somewhat  broader 
tuning. 

These  changes  may  seem  small,  but  they 
make  the  Ranger  AR-3500  far  more  pleasant 
to  use.  The  anl  and  noise-blanker  circuits  are 
especially  welcome,  as  is  the  change  to  two 
banks  of  switches  to  move  up  and  down  fre- 
quency. 

Stilt  the  Same 

The  areas  that  have  not  changed  are 
still  tJie  same  ones  which  we  noted  last  year. 
They  are: 

There*s  no  knob  for  the  VFO.  QSYing  is 
button-coni rolled.  To  move  up  10  Hz,  you 
must  press  the  far  button  on  the  right  ten 
times.  No  automatic  mode  is  implemented  af- 
ter several  seconds,  as  is  commonly  done  with 
other  momentaryHDontact  devices  in  the  elec- 
tronics world. 

The  CW  mode  is  still  strangely  implement- 
ed. To  use  it.  you  have  to  insert  the  key,  and 
key  the  mike  while  you're  transmitting,  tt's  an 
interesting  two-handed  exercise  It  also  indi- 
cates that  the  developers  of  this  rig  consid- 
ered it  primarily  for  mobile  voice  operation. 

The  amber  LED  display  washes  out  in 
Strong  fight.  This  is  also  true  of  the  LEOs  for 
the  separate  receive  and  transmit  signal 
strength  indicators. 

Scan  mode  is  only  activated  with 


the  squelch  in  a  high  position,  il 
takes  a  lot  of  signal  lo  overcome 
the  squelch,  which  works  in  any 
mode. 

If  you  want  the  convenience  of 
using  the  mike  instead  of  the  up- 
down  switcheSi  you  must  pur* 
chase  an  up*down  microphone. 
You  must  also  purchase  a  CW 
board  \i  you  wish  to  use  the  CW 
interface  correctly.  The  third  op- 
lion  you  must  purchase  as  an 
added-cosi  item  is  a  speech  pro- 
cessor board,  These  features  are 
usually  standard  parts  of  a  $600- 
$700  trar^sceiver. 

Memory  storage  is  only  partially 
battery-backed.  Memory  is  re- 
tained as  long  as  13.8  volts  DC  is 
supplied  to  the  rig,  provided  you 
rerttember  not  to  turn  the  memory 
reset  switch  off.  If  you  turn  il  off, 
memory  goes  away,  even  with  the  13.8  volts 
DC  input.  This  also  means  that  if  you  move  the 
rig.  for  whatever  reason,  there  is  no  memory 
storage.  However,  we  suspect  in  later  ver- 
sions of  the  AR-3500.  the  problem  wilt  be 
fixed. 

Conclusions 

So,  the  final  verdict  on  the  Ranger  AR- 
3500?  Despite  the  above  shortcomings,  it's  an 
excellent  rig.  With  100  Watts  and  a  fairly  con- 
venient size,  we  were  able  to  work  from  New 
England  to  the  Midwest  reliably  and  with  less 
than  optimum  band  conditions.  The  extra  6.02 
dB  of  power  more  than  makes  up  for  any  short- 
comings. 

Also,  you  can  set  a  repeater  offset  in  memo- 
ry and  operate  in  split  mode  so  (hat  you  can 
operate  10  meter  repeater  mode  without  mak- 
ing any  changes,  as  is  the  case  with  other 
models  on  the  market. 

Finally,  signal  reporits  and  audio  reports 
were  consistently  excellent  with  clean,  com- 
municationsH^juality  audio  reported  just  about 
every  time. 

And,  last  but  not  least,  the  price.  Th©  sug- 
geted  retail  on  the  AR3500  has  come  down 
dramatically— from  $600  to  $350 — to  make  it 
truly  competitive  with  the  other  popular  10m 
mobile  rigs  on  the  market  today. 

Given  all  the  plusses,  the  AR-3500  is  worth 
a  look  by  the  serious  10  meter  operator 
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ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 
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Top  qua  my  ecap«t  it  ji  v^^ry  r«j?gonable  price  Cantairys  a1t  dAfllrsd  feaiurDs,  Two  ijc,  TDK  proises,  diaarama  ana  m«iiual.  Two  vear  guarantee. 


Auto  ranging  DMM 

M^SODD 

$45 


B  Fdncli^m 

MifTtory  una 

3^  dkg<i  ifr 


AC  Cljm|i~On 
Currtjrt  Adiplar 

S22 

O^tOOOA  AC 
W^irfii  with 
ffnst  DMM 


True  RMS-  4^ 
DIgtt  Mulllmaiai 

M-7000 


05%  DC  Accuracy 
1  %  f^satslance 
wiin  Fr»ci.  CoLiri|»i 

ana  fletujes  ca»a 


Bsnch  OMMS 


1  \  Krc>  iS%  HOtT 


Wid*  Bind  Si g nil  Genifitors 

SG90W     5129 

AM  Modkilttlon  Df  1KHZ 
Vanatum  JVF  oucpui 

flnd  tMHHi  bum  in  Ffwi  ctr  1-749 


Olgftil  Tr[pts  Ptiwsf  Supply 


XP'TSS 
1249 

P-3QV  it  1 A 

0-20VatiA 
5V  at  SA 


XP-eeO  wni!  Anatoa  Matin  ;i75 


Four- Function  Frequency  Counters 

F-1000  t2QH 

$259 

F-100  IZHMH 

S179 
freqiwncy.  P*?"-.-".  ioI^Ke*,  •r  ■  ^  - 

Satr  Chuck  man  Hiyh  Stebii^zod  CrvsMi  Ovtn 

Oftcilialor,  S  [^tgn  L£D  diiptty 


WE  WILL  NOT  BE  UNDERSOLD? 
UPS  Shipping:  US  5%  ■  ^_^,^ 
fSlO  Man)  IL  Res    '^    '=.* ' 


JUi- 


Muillma|«rwith 

CipjcJiinct  and 
Tmniltlor  T«ilsr 

S55  CIH-)50D 

n«B(li  VpttB,  Ohms. 

TranuirorB  and 

Diodira  Witt*  cast 


SOLDEftlt^G  STATION 
tr^MPEKAfung  CQNTROLLEC 

5135 

T«fPpiang« 
3O0F-90PF 

OneffwAt  oroi 


Digital  Capscllince  Meter 

ECtt*1S5D 
55e.95 
i  FUngvi 


tpl-M.OOOtild 

Z4f  D  CDTlrQl 

with  C*»9 


Sotileileti  erudtKiftrdt 


aco 

t  too  jutwt  Its 


D}oft»i  LCn  Meter 
LC-iaoi 
$125 


Caps  '(tl'-KKK!^ 
(14=1  oi-Ati 


Low  Cost  Mutttmeter 


"I    t  too  jut 

^V  tiai 


UNO  pM  539 


4*36  Shown 


3"^  Digit  Pro&e  Type  DMM 


Audit'  r.      .  <  .■  ^ri«ir  «Awk.  Ol4»  llqld 


Quid  Powor  Supply 


XP-5SD 

$S3.9S 


Ftiil€lii>n  Gentritor 
^^ —  w       Bi«x 

#  t"!!     f9eM 

::        '       S2S,9S 


PrcHidaa  ■•nc.trr  «qu 
s^fom  tn/  To  lywji 
4,M  i^'  ^M  ;^feJE;i-irf 


o 


S25 

1%  DCACCV 

10A  S£.a^ 
Autdzefo 


Dtcttia  eJoil 

9610  Of 
9620 


^^^Sia.95 


jr  ohm  b^  TH  a  lOK  fiol 
«9CWC4Hettw  BIm 


2-20V  ai  2A 

12V  at  1A 

Fully  roQulated  and        ^'^         '^"^  -J* 
ihorf  c  If  cull  pratwMBj^  '^^  **  ^ 

)CP  575  wlfhout  mtlart  S39.g& 


lOMHi  XT  100%  IBW^    Campatlbla 

5  Year        H^S       SfiQfi 
Warranty      ^^       *„^^^^^ 

PC-IOOi) 


GF'£016  Function  Gonerat^r 
Wflth  Frvq.  Counlfrr 

S239 

'Sine,  Square,  TrJangle 
PulBO,  Hamp.  2  !o  2MNi 
Fr«q  CourvjBf   1  -  lOMMj 

QF-aetS  wltlVQuI  f^r»q   Mittr  S179 


C  &  S  SALES  INC. 

(«»)  292-771 1  fJlZ)  541-07t0 


*^  Eit^itn&lon  9isitp 
vMAi-h  ComDHitvor  SIqII 

«AT  Sty  I*  v^mytKOnt 


*iSOW  Povwor  Supply 

Eip«nc3ibiB  1Q  UiDI^ 

•  Monoctircime  Monrt[jr 

•  Manogfajp^ic  VidAo  CvO 
•PftrBlli"!  ■Pnn1#('  Pon 


FREE  tprudf  h>it  and  word  pronstor 
3.3MS  DOS  and  GW  Basic  add  S75 


IS  Day  Money  Back  Guarantee 
2  Y«er  Warranly 
%^  HI  f  J   FOH  FRKE  CATALOG 


3H  Of«  t^EA£>ER  S£HVtCE  CARD 


DqY  Antenna ^ 


Instsllation 
fystam 

529.95 

KAii 

AntennasWest 

Sot  B'XNSZ  5-  P30W  UT  MiOS 


CifiCLE  304  ON  READER  SERVICE  CARD 


SAVE  TIME  &  POSTAGEI 

Circle  advertiser's  numbers  on  our 
handy  reader  service  card  to  send 
for  valuable  information  from  adver- 
tisers In  thts  issue.  Use  our  Ad  Index 
to  locate  advertiser's  Reader  Ser- 
vice numbers  even  faster! 


BATTERIES 

NicNel-Cadmium.Alkaline.  Lithium.  Etc, 
INDUSTRIAL  QUALITY 


YOU  NEED  BATTERIES? 
WE^VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H-YOST  &  CO. 

EVERETT  H-  YOST  Ka9X1 

7344  TETIVA  RD 

SAUK  CITV-  Wl  535a3 

ASK  FOR  FREE  CATALOG 

(608)  643-3194 


r/f£  SySPEC  CROWBAR  /Om  PCS 


PROTECT  YOUR  SENSITIVE 
EQUIPMENT  FFIOM 

OAMAOfNO  V0LTA6E  SURGESI 


FULLY  ADJUSTABLE  TRIP  POINT 

INSTALLS  FAStLY  IN  YOUR  DC  POWER  SOUftCE 
TO  PROVIOE  MAXIMUM  PROTECTION  TO  ALL 
EQUIPMENT  OPERATING  BELQW  30  VDC 


ONLY  $25-00  EACH 


SqSPEC  IMG 

PO  BOX  2546 

SYRACUSE,  NEW  YORK  13220 

(315)  699-7513 

ORDER  FACTORY  DIRECT  -COD'S  WELCOME 

SaS.QO  FREE  SHIPPING 
RK  RE5IOEI4TS  ADD  7%  TAX) 


CIRCLE  377  ON  READER  SERVICE  CARD 


ANTENNA  MODELING 


^■ 


^•— *K. 


Easy  to  u  w,  with  menus,  and  optKXiat  mouse  Inter 
par ameters.  amj  get  a  cotor  aided  sinusoidal  projection 

of  a  MW  or  SW  antenna  Mow  owe*  th^  projection 

with  a  mouse  of  cursot  and  read  the  gam  at  that  point 

LONG  WtRE  PHO  models  long  wires,  ve*  S,  dipoles. 

and  rhombrts  displayirig  a  sinusoidal  projeuion  S^O 

VEHTiCAL  PRO  modeCs  single  werticaEs  or  arrays 

displaying  a  SFnusoidal  projection,  a  ground  wave  pEot, 

and  the  impedance  of  each  element,  f  3Q 

IBM  PC  compatible,  DOS  2.0  or  hjghei;  256K,  CGA  or  EGA 
color  required.  International  orders  add  S5  shipping. 


CPSILON  CO 


Bon  7tl  Trumbull  a  0661 1.(203)  261  ^7694 


CtRCLE  324  ON  REAPEiV  SERVICE  CARD 


NEW! 
Made  Easy  &  Fun 

IntrcMlucrng  u^  mosi  ComptFehensivB  and  Easy^to-Usa 
cxKle  course  ava^itatile  today^! 

—MORSE  TUTOH  is  av^labie  for  IBM  PC.  XT,  AT.  PSa 
9n6  compatibles^ 

FEATURmer 

*  1  -1 00  word/minute  co£^  speeds 

*  Starxtard  or  Fantswonh  modes 

*  Adjiistab(e  code  frequency 

*  DuW  1  Biflion  possibte  random  OSOs 

*  Lettsf.  fiumber,  andpunct.  mark  coverage 

*  Self  calitjrairngimenu  driven  design 

*  Display  (exi — w  hi  le  4  tstenirtg  or  afte  r  copyl  ng 

To  Upgrade  or  learn  CW.  Sertd  check  or  MO.  for  $19,95 
+  $5  SAH  to: 


"Uoma  tutor  4,  quiia 
limply,  iftutflrb^ifcrt" 
9rVflfiHKlin9*,MlHy 


REFER  TO  OST 

JULY '88  P,  49 


21881  Summer  Circle,  Dept  MTS 
Huntington  Beach,  CA.  92646 

CA.  Residents  add  Si  .20  sales  lax 

NOW  AVArUVSLE  THRU  UNCLE  WAYNE'S  BOOKSHElF. 
TH€  AflflL  *Flhie  DEALERS  EveHYWHERE 


CIRCLE  112  ON  READER  SERVICE  CAIH> 


CIRCLE  339  ON  READER  SERVICi:  CARD 
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A^iPiTSU^ 


^ 


SYMBOL  OF  ENGINEERING  INTEGRITY.  •  .QUALITY 
WORKMANSHIP.  .  .RELIABLE  LONG-LIFE  PERFORMANCE 


AL-80A  LINEAR  AMPLIFIER 

The  AL'BOA  wlH  provide  a  signai  oufpuf  that  is  whhin  1/2  '*$"  unit 
of  the  $ignQi  output  of  thB  most  #xpens/i^e  ampH/imr  an  the 
market^and  at  much  iowm  cof /. 

The  Amefilron  AL-BOA  combines  toe  economical  3-500Z  with  a 
heavy  duty  tank  circuit  to  ochieve  neoriy  70%  efficiency  tronn  160 
to  15  meters  if  hos  wtde  frequency  coverage  for  MARS  and  other 
authortzed  services  Typcal  drive  is  85  watts  to  grve  over  1000  watts 
PEP  SSB  and  850  waffs  CW  RF  output  A  new  Pi-L  output  circuit  for 
80  ond  160  gives  full  bard  coveroge  and  exceptionolfy  smooth 


Size  15V?*^D  x  14"W  x  e"H  Wgt  52  lbs 


AL-1200  LINEAR  AMPLIFIER 

3CX120O  TUBE 

Full  legal  output  with  lOO  watts  dnve 

AL-1500  LINEAR  AMPLIFIER 

•877  TUBE 

Full  legal  output  with  66  wofts  drive 

Thie  cooling  system  m  both  ompltfiers  keeps  the 
tuDe  safety  below  \^  manufacturers  ratir>gs  even 
when  operating  at  1500  waffs  output  with  a  steodv 
comer  The  fitomenf  syppty  \ya&  inrush  current  tfnrting 
to  ensure  mawmum  tybe  life 

Size:  Wh"U,  K  TT'W  jc  10"H  Wgt  77  ibs 


-  •   -•^•-  p^  -^mt 


AL-84 

LINEAR 

AMPLIFIER 


The  Amerttron  AL-84  is  an  economical  amplifier  using  four 
6M J6  tubes  to  develop  40O  wofts  output  on  C W  and  600 
wotts  PEP  on  SSB  from  160  through  15  meters  Drive  required 
is  70  w  typical.  ICXD  w  max  The  possive  input  network 
presents  o  low  SWR  input  to  the  exciter  Power  input  is  900 
walfi  The  AL'84  is  an  exceiient  back-up.  portable  ot 
Deginne''  s  amplifier 


Sjze  nVi "W  X  6  "H.  X  12yi*  D  Wgt  24  ibs. 


ATR-15  TUNER 

The  Ameritron  ATR*15  is  o 
1500  watt  "1"  network  tuner 
that  covers  IS  through  30  MHz 
(n  10  dedicated  bands  Handles 
full  legal  power  on  oil  amateur 
bards  above  1.8  MHz. 


Five  outputs  are  selected  from  a  heavy  duty  antenna  switch 
allowrng  the  rapd  choice  of  three  coaxia!  tir^s,  one  single 
terminol  feed  or  a  bolonced  output  An  internal  baiun  pro- 
vfdes  1:1  or  4:1  rottos  (user  selectoble)  on  the  balanced  output 
fermirvols 

A  peok  reading  wattmeter  and  SWR  brHdge  is  sf  ortdord  in  the 
ATR-15  If  occurotely  reads  envelope  powers  up  to  2KW 

Siie  6^*H  X  13%'*W  X  16"D  Wgt  14  lbs 


RCS-4 

FOR  CONVENIENT 

INSTALLATION 

No  control  cable  required 
Selects  one  of  four  antennas 
V$WR:  under  1 1  to  1  from  1 8  to 
30  MH2 

Impedance:  50  ohms 
Power  capabilitv:  15O0  u^atts 
overage.  25CXD  watts  PEP 
moximum. 


Remote  COAX  Switches 


RCS-8V 
FOR  SPECIAL 

APPLICATIONS 

Selects  up  to  five  antennas. 

Loss  at  ISO  MHz:  less  than  1  dB 

VSWR:  under  1,2  to  1  DC  to  250 

MHz 

Impedanee:  50  otims. 

Power  capability:  5  kW  below 

30  MHz.  1  kW  at  150  MHz. 


Available  at  your  dealer.  Send  for  a  catalog  of  the  complete  AMERITRON  line. 


2375  Dorr  Street  •  Toledo,  OH  43607 
For  more  information:  (601)  323-9715  ♦  Technical  inquiries:  (419)  531-3024 

aflCLE  314  ON  READEII  SERVICE  CARD 


AMATEUR  SOFTWARE 
FOR  YOUR  IBM 
PC/)rr/AT/l>S2  AND 
COMPATIBLES. 


mi\  Kantz  W02AEV 
B&KComputer 
1863  Cambridge  Dr 
Wall,  NJ  07719 


SATRACK— A  very  simpte  to  use  sateWiie 
tracker.  Will  display  AZ-€L  for  up  to  10  satefiites 
in  tabular  format  AlsojDcUi^es  variable  time 
wf rKtow  &  I  im  e  sl&^  ^      \ 

COMPULOG—S^pfiFsiicated  cortputer  dogging 
for  the  OX'er  or  cf  ntester.  Sear cl^OSQ's  by  c^K 
prefix,  name,  tim 

Produces  OSL  rep^  for  cafdai6  be  seni  and 
QSL's  to  be  received 

System  Requirements:  250K  Memory;  1  Disk 
Drive;  Color  or  Monochrqrrie  System. 
Programs  are  $19.95  B3Ch  or  $34.95  for  both, 
pius$2.00S/H, 

TO  ORDER  CALL 
1-800-842-9127 


c 


VISA 


MC 


\cxf  D(n 


r  t 


We  Skip  A>;aI5^^Iii?TlS^~4l4P~ 


^^^J 


W*S| 


IH 


S5J.95 


S24.S5 

S'14,95 
S4*.95 
SS*.95 


t2f.»J 
$44.f5 

■J 


CUaCLE  B9  ON  R£AD£R  SEflVICE  CARD 


TV 
DESCRAIHBLERS 

%  «  ^  ^  «   STARRING     ***** 

JERROLO^  HAMUN,  OAK 

/MQ  QTHER  h^MQUS  MANUFACTURER^ 

■  HT4f.iT  WAfttfAfiTf  PBOGrtAW  AVAfL^HLE 

•  tpHl/f^rJtnAJL/ WHOLE SAil  PUtC£t  IN  U  S 

•  airaEHS  inrppEo  from  stock  wnHirsi  ^  Houm 

FOR  Flt€i  CATALOG  ONLY  1-800-3  45  "89  2  7 
FOIt  ALL  tNFORMAriON     1-818-716-5914 


'  T. 


CO,  IMC. 

73125' ;  H£S£UA  Bi.VD    DEPT   ta^d 
RESEDA  CA  91335 


CIRCL£  178  ON  RE*D£ft  SERVICE  CARD 


SYNTHESIZED 

SIGNAL  GENERATOR 


HADE  IN 
USA 


MODEL 
SG^IOQF 

$42d.dS 
d«llv*rtd 


•  Cowfs  TOO  Mhtr  to  199.999  MHz  ir»  1  kHz  steps  wJfti 
ttiumbwhse!  dial  •  Accuracy  +/-  t  part  per  10  niiU 
llo^  at  all  fre^yencies  •  Irniemal  Fh4  ad|u^table  trom 
0  to  too  kHz  31  a  1  kHz  rale  •  Exiamal  FM  inpul  ac^ 
fUpts  t04ida  ot  vofca  *  Spors  and  nois«  at  least  ftO  dB 
tMlow  carrier  •Output  a<jj  us  table  from  5-500  mV  at 
50  Otims  •  Operates  on  12  Vdc  @  Vi  Amp  ■  Available 
rof  immediate  delivery  «  ^29.95  dahvered  •  Add-on 
accessories  available  to  ei^tend  freq  range,  add  infi^ 
nlte  resolution,  AfA,  and  a  precision  120  6B  attenua- 
tor *  Call  or  wdte  lor  detaita  *  P^one  in  your  order  as 
laat  COD  shipment. 

VANGUARD  LABS 

t9&23  Jamaica  Ave.,  Hoi  lis,  NY  11423 
Phone!  {7181  468^2720  Mon.-Thurti. 


Now  that  , 

you  can  speak, 
talk  to  Larsen. 

Novice  Enhancement  opens  up  a 
whole  new  way  for  novices  to  com- 
municate. To  make  the  most  of  it,  talk 
to  Larsen  Electronics. 

We'll  tell  you  how  Larsen  antennas 
can  greatly  improve  your  powers  of 
communication.  We'll  also  explain 
how  Larsen  220  and  1296  MHz 
antennas  are  designed  to  give  you 
the  best  performance. 

Talk  to  your  Larsen  amateur  dealer 
today,  and  see  if  Larsen  performance 
doesn't  speak  for  itself. 


Uirsen  Ancennos 

TTie  Amateur's  Professional" 

See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog, 

IN  USA:  Larsen  Electroriics.  Inc..  11611  Ptf,E.  SOth  Am.  PO.  Box  1799,  \^ncouver.  WA  9M68.  206-573-2722. 
m  CANADA:  Canadian  Larsen  Eledronics.  Ltd..  149  West  6th  Avenue.  Vancouver.  B  C.  V&Y  1K3. 604-872'8&17. 


I 


I 


CIRCLE  2^  OH  ROlDER  SERVICE  CARD 


/  KD8MP  /TRManH  APPTFiyyrrV 


KC8AL 


\ 


If  yau  liavc  an  I HM  or  compatible  or  a  1 28K  Apple  lie.  lie,  or  i  Ig^  f  with  AppleWorks)  you  can 
keep  track  of  your  DXCC.  WAS*  or  fiisi  your  e^  eryday  Injiging  ^^  ith  our  help,  ^'ith  your 
computer  you  cjn  ^iou'ch.  order,  up<tate,  or  prim  any  (»iic  of  the  many  data  fields  included:  or 
you  may  add  some  of  your  own.  This  makes  it  easy  to  keep  track  of  all  the  awards  and  QSLs  in 
y  OUT  shack.  For  IBM  wc  include  hoth  the  program  and  the  data.  For  the  Apple  11  series  jUM  ihc 
data  is  included  for  use  with  AppleWorks.  Included  in  our  data  are  all  the  LT.U-  &  CQ  zones 
plus  the  latiitide?^  and  longitudes  of  all  the  current  DXCC  countries.  Aiso  all  states  and  counties 
are  included? 

Just  f  19*95  +12,00  s&h  (Ohio  residents  add  5*75%  for  the  governor). 


Eightl^md  Data 


Rt.  ^3  Alexander  Road 

BcIIville,  Ohio44813 

or  call  4 1 9-886-3 H07  or  4 1 9-529-5 1 55 
(SL  00  o/f/orpbone  nniers}  Visa  &  MC  accepted 
Appk-  &  Appk-W<»rk^  arc  rtft,  TM  ufAppk Computer  Jnc  IBM  ba ref|.  TMof Imerriiitional  Business  M;ii*hlhe^ 


V 


CIRCLE  79  ON  READER  SERVICE  CARD 


CIRCLE  371  OH  READER  SERVICE  CARD 
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Numbef  9  on  your  Feedback  card 


The  Net/ROM-NordLink  Question 


A  case  of  software  piracy? 

by  Neil  Shapiro  WB2KQI 


Editor's  Preface— As  digital  technology 
finds-  a  larger  place  in  amateur  radio,  the 
same  complex  legal  and  ethical  problems  in 
the  computer  industry  are  bound  to  crop 
up.  This  article  focusses  on  one  such 
Ivsue— alleged  software  piracy— that  has  hit 
the  amateur  packet  radio  community. 

The  conflict  started  between  two  groups: 
Software  2000,  a  software  development 
company  in  the  US;  and  NardLink,  an 
amateur  packet  radio  club  in  Germany. 
Software  2000  developed  a  program^  called 
Net/ROM^  to  enhance  packet  radio  data 
transfer.  Shortly  thereafter^  NordUnk 
came  out  with  a  program,  called  TheNet^ 
that  had  precisely  the  same  specs — i^e,,  it 
petformed  the  same  range  of  tasks  in  the 
identical  hardware  configuration — as 
Net/ROM,  Version  L3.  Software  2000 
marketed  their  program — installed  on  a 
ROM  chip— for  $65,  NordLink  made  their 
program  available  free  of  charge, 

Ron  Raikes  WB8DED,  president  of 
Software  2000,  soon  began  to  claim  that 
NordLink  pirated  the  Net /ROM  software. 
The  author,  Neil  Shapiro  WBIKQI^  made 
his  own  investigation  and  presents  his 
findings  in  this  article. 

See  the  sidebar  for  a  brief  overview  of 
packet  radio. 

We  want  your  input  on  this  important 
issue.  Send  your  correspondence  in 
reference  to  '*Net/ROM-NordLink 
Question,*' 

.  .  .de  Bryan  NSIB 

The  packet  radio  community  is  now 
embroiled  in  a  controversy  that  could 
affect  the  rest  of  amateur  radio.  On  the  high 
level,  the  problem  focusses  on  principles  of 
copyright  and  computer  law;  on  die  grass- 
roots level,  it  boils  down  to  ethics  and  com- 
munity action. 

Net/ROM 

Ron  Raikes  WB8DED,  founder  and  owner 
of  Software  2000,  began  marketing  Net/ 
ROM  nodes  in  May  1987.  Raikes  began  beta 
testing  (Le.  field  testing)  the  chip  in  1986. 
The  ROM  chip  he  .supplied  plugs  into  many 
popular  TNC-2  compatible  terminal  node 
controllers,  such  as  AEA*s  PK-80,  and 
MFJ's  1270/74S.  The  chip's  instructions  turn 
a  Net/ROM-cquipped  TNC  into  in  a  Net/ 
ROM  node  station.  Other  hams  using  facto- 
ry-delivered TNCJi  can  call  inio  a  Nel/ROM 
node  near  them,  often  with  just  a  2  meter 
handheld  or  other  low  power  transceiver. 

Met/ROM  is  a  form  of  extra  inlelLigence 
that  automates  packet  data  routing.  A  station 
so  equipped  transmits  a  beacon  with  its  call 
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and  a  library  of  other  Net/ROM-equipped 
stations  it  can  link  to.  A  Net/ROM  station 
also  listens  to  the  call  for  the  beacons  of  other 
Net/ROM  stations  and  automatically  records 
the  information  in  these  beacons.  From  this 
initial  information,  Net/ROM  nodes  auto- 
matically configure  possible  routes  of  linked 
Net/ ROM  nodes  for  packets  to  travel.  The 
end  result  is  that  users  transmitting  a  packet 
need  only  specify  the  desdnation— Net/ROM 
nodes  take  care  of  all  the  routing!  With  this 
system,  convenient  and  low -power  long-dis- 
tance communications  are  possible,  and  are 
becoming  more  routine, 

Raikes'  product  is  stored  on  a  ROM  chip. 
Just  as  a  computer  program  exists  on  a  floppy 
disk  or  a  cassette  tape,  it  exists  within  a  ROM 
chip.  It  helps  to  think  of  a  ROM  program  as 
existing  in  a  protective  hard  shelL 

Tf>o  Big  a  Byte? 

In  computers,  it's  pretty  much  a  given  that 
any  breakthrough  product  will  be  quickly  fol- 
lowed by  similar  products,  as  programmers 
see  what  is  possible  and  begin  to  develop  their 
own  ideas.  At  first,  it  seemed  just  a  happy 
demonstracion  of  such  a  development  when 
German  ham  Hans  George  Giese  DF2AU 
released  his  TheNel  ROMs.  His  program  did 
exactly  the  same  thing  as  Ron's  Net/ROM 
program,  with  the  addition  of  two  com- 
mands. All  other  commands  and  operations 
appeared  identical.  Hans  soon  put  into  the 
public  domain  his  TheNet  source  code  (the 
program  in  the  form  of  the  language  it  was 
written  in) .  Public  domain  software  is  free  for 
the  taking.  TheNet  nodes  quickly  began  to 
appear, 

Nel/ROM  ntxies  continued  to  appear,  but 
much  more  slowly.  Still,  it  came  as  a  shock  to 
many  people  when  Ron  suddenly  accused  the 
people  at  TheNet  of  stealing  his  program. 

How  Cloned? 

Think  for  a  moment  about  the  idea  of 
cioned  computers.  Dozens  of  computer  man- 
ufacturers—Kay  pro,  Tandy,  NEC,  Leading 
Edge,  Standard,  Franklin,  etc—produce 
models  that  all  appear  to  be  exact  copies  of 
IBM  computer  systems  in  what  they  do.  IBM 
may  not  be  happy  about  these  clones,  but  they 
don't  often  make  accusations  of  theft.  What 
moves  Raikes  then  to  claim  theft  over  a  single 
ROM  program,  when  IBM  doesn't  complain 
about  a  whole  cloned  computer  system? 

The  answer  lies  in  how  the  product  was 
cloned.  There  are  two  principal  ways  to  clone 
hardware  and  software — independent  devel- 
opment and  reverse-engineering.  To  under- 
stand how  they  differ,  you  must  understand 
the  meaning  of  configuration  and  speciOca- 


tion.  Configuration  is  the  way  a  cotnputer,  ot 
program,  performs  a  given  spec.  The  spec  is 
the  range  of  functions  a  product  can  perform 
given  a  particular  user  interface.  Often,  the 
spec  of  a  product  is  called  its  '*look  and 
feel.'"  There  are  often  many  configurations 
that  can  carry  out  the  same  spec.  For  an 
analogy,  1  +  2  +  3,  2  +  2  +  2,  and  1  +  1  + 
4— three  different  summing  groups— all  give 
the  same  sum  of  6. 

In  the  case  of  independent  development,  a 
developer  notes  the  specifications  of  a 
product  he  wants  to  clone.  He  then  puts 
together  a  development  group  of  pro- 
grammers and  engineers  who  are  "untaint- 
ed," ihat  is,  they  have  no  knowledge  of 
the  inner  workings  of  the  product  to  be 
cloned.  In  hardware  and  software  develop- 
ment, there  are  a  vast  number  of  ways  to 
design  a  product  to  meet  the  same  specifica- 
tions- There^s  virtually  no  chance  that  an 
independent  development  team  will  come  up 
with  the  same  configurations  as  that  in  the 
clone.  (There  are  other  '*look  and  feef*  is- 
sues which  can  complicate  legalities  even 
ftirther,  but  the  preceding  is  enough  back- 
ground to  understand  the  issue  facing  us  in 
ham  radio  today).  Independent  development 
is  a  legal  approach,  the  one  performed  by  the 
PC  clone  manufacturers. 

To  *' re  verse-engineer"  means  to  copy  part 
or  all  of  the  original  product  configuration.  In 
the  case  of  software,  this  means  to  simply 
look  at  the  program  or  mechanically  copy  it 
onto  your  own  distribution  device,  such  as  a 
floppy  disk  or  ROM .  If  the  original  product  is 
copywrited,  this  is  strictly  illegal.  It  is  still 
illegal  if  the  clone  is  a  modification  of  the 
copy writed  original  product.  The  point  is  that 
it  is  illegal  to  use  the  original  product's  con- 
figuration in  any  way,  even  as  a  base  for  a 
new  program. 

Back  To  Net/ROM 

Ron  Raikes  accuses  Hans  Giese  DF2AU  of 
reverse-engineering  his  product.  He  first 
sought  legal  counsel,  but  ihe  cost  of  an  inter- 
national copyright  infringement  lawsuit 
against  a  group  in  Germany  (Hans  Giese' s 
NordLink  Group)  would  be  a  crushing  finan- 
cial blow  to  a  small  development  firm  like 
Software  2000.  Ron  then  brought  his  story  to 
fellow  amateurs,  which  sparked  a  raging  de- 
bate, especially  in  the  Hamnet  forum  of  Com- 
puServe, an  on-line  information  service. 

THE  INVESTIGATION 

Why  Look  Into  It? 

Ham  radio  is  becoming  more  and  more 
computerized.  Contemporary  PLL  rigs  have 


a  large  digital  componeni.  There  are  many, 
many  software  programs  on  disk  and 
cartridge  for  your  ham  shack.  The  ftiiure  of 
ham  radio  is  very  much  tied  to  the  future  of 
computing,  A  great  deal  of  the  stuff  that*s 
produced  is  public  domain  software,  but 
much  of  ii,  especially  the  more  user- friendly 
software,  is  commercially  developed.  If  the 
developers  see  thai  they  cannot  trust  the  ham 
radio  community,  they  may  deal  them^lves 
out  of  our  market.  This^  in  addition  to 
amateur  radio's  tradition  of  ethics  and  self- 
policing. 

Interview  With  DF2AV 

The  first  step  is  to  determine  whether  or  not 
the  TheNct  chip  was  developed  by  indepen- 
dent development  or  by  revcrKe-engineering, 

In  a  telephone  interview,  Giese  stated  that 
be  felt  forced  to  make  a  clone  version  of 
Net  ROM  because  no  source  code  was  sup- 
plied with  the  product,  and  there  were  some 
bugs  in  the  first  version.  Using  an  analogy, 
Hans  explained:  ''You  have  a  radio  which 
has  spurious  emissions.  It  came  withtmt  a 
circuit  diagram.  You  make  such  a  diagram, 
and  say  this  is  it,  this  is  how  to  repair  the 
radio.** 

Hans  appeared  to  waffle  on  the  question  of 
w  hether  or  not  he  disassembled  the  Net/ROM 
chip.  At  finti  he  denied  having  copied  Ron^s 
program  by  looking  at  the  ROM  with  a  disas- 
sembler, one  of  the  tools  of  software  pro- 
grammers. '^Wc  did  a  new  source  code  in  C 
and  made  it  available;  it  wan  not  disassem- 
bly/* Later  in  our  interview,  however,  Hans 
said.  **I  disassembled  some  part  of  it.**  When 
I  repeated  that  to  him  for  clarification,  he 
considered  for  a  long  moment,  and  then  reit- 
erated thai  disassemblv  was  not  pan  of  the 
process.  This  ambiguity  may  or  may  nor  be 
due  to  the  language  difference. 

After  I  commented  on  the  extreme  similari- 
ty of  the  two  ROMs,  Giesc  continued.  '*If 
hc*s  (Ron  Raikcs)  going  to  charge  sixty-five 
bucks  for  a  ROM.  he  has  to  live  w  ith  being 
cloned,  L^t's  not  call  it  revenge.  Let's  say 
that  I  am  an  angry  consumer.  Normally,  we 
would  have  made  TheNet  differentlv^  but  for 
Rtm's  high-nosed  attitude/' 

Raikes'  "high-nosed  attitude,"  according 
to  Giese,  is  his  refusal  to  release  the  source 
ctxic  for  Net/ ROM  when  it  was  first  market- 
ed. Yet,  bear  in  mind  thai  it's  unusal  for  a 
company  to  release  the  source  code  for  one  of 
their  copywritcd  products,  for  the  obvious 
reason  that  it  leaves  the  product  open  for 
btKUlegging, 

Government,  Business  Stance 

I  spoke  to  Ralph  Haller,  the  FCC's  Chief  of 
Rules  and  Regulations.  He  was  aware  of  the 
controversy,  but  maintained  that  the  FCC  is 
unable  to  act  without  a  court  ruling.  I  then 
turned  to  ttie  Tucson  Amateur  Packet  Radio 
(TAPR)  organization  for  guidance.  The 
present  head  of  TAPR.  Andrew  Freeborn 
NflCCZ,  said,  **f  encourage  the  FCC  to  re- 
solve it.  The  only  way  we  as  an  organization 
can  come  out  and  say  anything  would  be 
because  of  a  lawsuit/*  They  will  not  investi- 
gate because  they  will  not  pull  their  own 


programmers  from  development  work  on 
other  projecis.  Andy  explained  thai  TAPR  is 
not  a  big  organization^  but  just  a  handful  of 
people  employed  full-time  in  development. 

Who  Can  Act? 

Clearly,  investigation  had  to  go  on  at  the 
individual  leveL  and  it  has.  In  January  1989, 
Thomas  Allen  WA6IGY,  an  experienced  C 
programmer,  compared  copies  of  the  Net/ 
ROM  and  TheNet  source  code.  Allen  ob- 
tained the  Net/ ROM  source  code  from  Ron 
Raikcs,  and  a  copy  of  the  TheNet  source 
code.  He  created  a  cross-reference  table  of 
routine  names  and  file  names  in  each  program 
listing.  He  then  compared  the  two  source 
codes  with  the  follow  ing  results,  quoted  with 
his  permission: 

"There  are  234  Net/ROM  routines  in  Ver- 
sion IJ.  Of . .  .232  routines  in  Net/ROM,  all 
are  duplicated  in  TheNet  with  identical  num- 
bers and  tvfses  of  passed  parameters.  In  every 
TheNet  C  function,  an  identical  number  and 
type  of  auEo  variable  are  allocated  in  the  slack 
in  the  same  order  as  they  are  in  the  corre- 
sponding Net/ROM  routine/'  After  many 
such  examples,  Tom  reported:  "It  is  my 
conclusion. .  -that  TheNei  is  not  an  original 
development,  but  rather  a  direct  copy  of  Net/ 
ROM . . , " 

Some  people  have  questioned  whether  or 
not  the  source  ctxie  Ron  has  been  handing  nut 
to  people  is  the  real  source  ctKlc.  This  was 
easy  enough  to  verify,  which  Eric  Williams 
WD6CMU  did.  Eric  keyed  in  the  Net/ROM 
source  code  obtained  from  Raikes  and  suc- 
cessfully compiled  it  into  a  Version  1 .3  chip. 

Further  Invest^ation 

I  then  calJed  on  two  independent  computer 

consultants,  experts  in  the  C  language,  to 
verify  or  dispute  Tom's  claims-  Each  consul- 
tant was  sent  both  TheNei  and  Net/ROM 
source  code  and  a  copy  of  Tom  Allen's  re- 
port. Neither  is  a  ham  radio  operator. 

Both  independently  arrived  at  the  same 
conclusion:  Tom  Allen's  report  is  correct  in 
detail  and  in  its  conclusion. 

One  of  the  consultants,  Jerry  Whitnett 
(President  of  BC  Software),  said:  *'The  rea- 
sons I  agree  with  Tom  are  that  if  you  lot>k  at 
both  sources  with  an  eye  toward  what  kind  of 
code  a  compiler  would  generate,  you  would 
have  to  conclude  they  are  the  same. . ,,  If 
they  were  developed  separately,  even  from 
the  same  definition.  1  would  expect  to  sec  a  lot 
more  differences  than  I  do.**  The  source 
codes  varied  only  by  some  variable  names. 

The  other  consultant,  Phil  Reed,  an  inter* 
nal  computer  consultant  for  Clark  Equip- 
ment, stated:  '* .  .  Jt  is  impossible  tor  me  to 
believe  that  two  people  could  come  up  with 
the  same  routines  through  this  much 
stuff. , ," 

What  To  I>o? 

Amateur  radio  is  set f-pol icing;  that's  al- 
ways been  our  credo  and  to  our  credit.  In  the 

absence  of  an  expensive  lawsuit,  tt  must  be  up 
to  each  individual  ham  to  examine  the  evi- 
dence and  to  draw  their  own  conclusions. 
We  spoke  to  one  ham,  Tadd  Torborg 


KA2DEW,  who  runs  about  100  TheNet 
nodes  in  the  New  England  region.  He  told  us 
he  would  soon  be  in  contact  with  Raikes.  If 
Ron  can  show  him  proof  that  the  primed 
source  code  from  Software  2tKX),  which  ap- 
pears identical  to  TheNet's  alleged  copy,  ac- 
tually produces  a  production  Net/ROM  chip, 
he  will  pull  down  all  of  his  TheNet  nodes.  He 
may  or  may  not  bring  them  up  as  Net^ROMs. 
There  are  many  alternatives.  This  is  the  sort 
of  action  that  alt  affected  hams  should  be 
considering. 

There  will  probably  not  be  a  formal  court 
case  because  of  the  vast  expense  of  such  an 
undertaking.  In  this  case,  the  ham  radio  com- 
munity itself  must  serve  as  its  own  court.  Are 
we  up  to  abiding  by  our  own  verdict? 


Bits  of  Background 

There  are  three  essential  hardware  in- 
gredients to  a  packet  station— a  transceiv- 
er, a  microcomputer,  and  a  data  conlroller 
that  interfaces  {i.e.  patches  together)  the 
first  two.  Data  controllers  are  fesponsibfe 
for  con  vert  jng  the  information  that  ttows 
between  the  micro  and  the  rig  to  forms 
each  can  accept.  A  telephone  modem 
serves  essentially  the  same  fufH^tion  as  a 
data  controller.  Data  controllers  require 
some  intelligence  to  perform  their  func- 
tions, and  so  are  computers  in  their  own 
right.  Data  controllers  dedicated  to  modu- 
fating/demodulating  just  packet  radio  data 
are  most  often  called  Terminal  Node  Con- 
trollers (TNCs). 

Ltke  all  computers,  TNCs  require 
'*software"^<jne  or  more  computer  pro* 
grams— to  know  what  to  "do/*  These  are 
instruction  that  arestoredona*"chip''  (IC), 
Since  these  programs  are  vital  to  the  TNC 
operation,  and  typically  never  need  alter- 
ation, they  are  stored  on  a  Read  Only 
Memory  (ROM)  chip.  A  ROM  chip  is  an  IC 
from  which  you  can  "read"  (draw  from)  the 
information  stored  within,  but  to  which  you 
cannot  easiiy  "wrile"  (add/aller  informa- 
lion). 

One  of  the  many  unique  functions  of 
packet  radio  is  its  ability  for  different  pack- 
et stations  to  time-share  a  frequency.  It  can 
do  this  successfully  because  a  packet  ra- 
dio system  monitors  a  channel  and  trans- 
mits only  when  it  senses  a  clear  channel. 
Packet  stations  that  act  as  relays  for  pack- 
et signals  are  called  digipeaters  (digis). 
They  act  like  repeaters,  except  thai  they 
operate  on  only  one  channel  (simplex). 
When  a  packet  to  be  relayed  arrives  at  the 
digipealer.  the  digi  stores  the  packet  into  a 
buffer  and  keeps  it  there  until  the  digi 
doesn*t  delect  any  activity  on  the  channel. 
At  (hat  point,  it  transmits  the  packet. 

This  is  a  neat  concept  in  itself,  for  you 
CQuld  theoretically  send  a  packet  any- 
where, provided  there  are  dlgis  en  route.  A 
packeteer,  however,  still  had  to  know  the 
f'  route  and  specify  all  the  intermediate  digi 
Addresses  in  their  correct  order  when 
sending  a  packet  to  a  destination  address. 
This  can  be  ver^  cumbersome  for  long- 
haul  transmissions.  Fortynately,  much  of 
the  routing  has  been  automated  through 
systems  such  as  Net/ROM,  which  you  can 
read  about  further  in  the  article, , ,. 

.  ,  .  de  N&1  B 
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by  iMiry  R.  Antonuk  WB9RRT 


Portasol  Butane 
Soldering  Pencil 

An  easy-to-use  version  of  a  much-abused  tool. 


The  most  abused  toof  in  every  technician's 
toolbox  has  certainly  got  to  be  the  solder- 
ing iron.  Normally  crammed  in  the  bottom 
drawer,  sporting  a  frayed  cord  and  a  worn-out 
tip,  the  lowly  soldering  iron  also  takes  a  great 
amount  of  vert?al  abuse.  It  takes  too  long  lo 
heat  up.  The  tip  is  too  lafge/small/etc.  Not 
enough  wattage.  Always  rofis  off  the  tabte. 
The  list  goes  on  and  on. 

It's  no  surprise,  then,  that  most  hobbyists 
(and  some  professionals)  show  a  definite  tack 
of  interest  when  buying  a  new  soldering  pen- 
cil. Most  Irons  are  bought  without  much  care- 
hi\  shopping  or  consideration,  and  the  users 
lend  to  pay  the  price  in  fruslratton.  It's  not 
uncommon  to  see  someone  usmg  a  $2.99  iron 
on  a  $2500  ham  rig.  and  then  wondering  why 
those  cheap  PC  board  traces  keep  peeling  up. 

New  on  the  market  for  1989  is  a  product 
destined  to  change  all  of  that— a  butane  ver- 
sion of  our  old  friend.  The  Portasol  butane 
soldenng  pencil  system  is  efficient,  powerful, 
versatile,  and  even  tun  to  use.  The  Portasol  is 
about  the  size  of  a  cigar  tube,  and  comes  with 
a  pocket  clip  on  the  cap.  The  cap  pulls  off.  and 
contains  a  flint-type  striker  for  lighting  the  unit. 
The  deluxe  version  tncfudes  a  pEastic  carrying 
case  and  an  assortment  of  tips.  In  addition  to 
one  large  and  one  small  tip,  the  kit  comes  with 
a  torch  tip  and  a  heat-shrink  tubing  tip.  The 
tofch,  although  small,  is  useful  for  heating  and 
bending  small  diameter  rod.  and  works  quite 
well  for  soldering  connectors  on  Heltax™  ca- 
ble.  The  heat-shrink  tip  is  a  fiamefess  device 


that  works  wonders  on  tubmg  (the  heat  gun 
couid  become  a  thing  of  the  past).  A  tip<;lean* 
ing  sponge  and  an  iron  holder  (that  ''third 
hafvd")  round  out  the  kit. 

Soldering  wtth  Gas 

The  first  thing  that  you'll  notice  after  you 
**fire  up"  the  Iron  is  that  its  novelty  makes 
using  this  tool  enjoyable,  even  fun.  The  ad- 
vantages of  soldering  with  gas— not  having  to 
wait  long  before  soldering,  not  needing  to  find 
an  outlet,  or  get  tangled  in  the  cord — all  make 
this  a  very  friendly  tool. 

Once  lit  with  the  built-in  igniter,  the  Portasol 
comes  up  to  solder-meltrng  temperature  in 
about  thirty  seconds.  The  vatve  on  the  base  of 
the  unit  acts  as  a  heat  control,  and  a  sliding 
button  on  the  side  of  the  unit  acts  as  an  on-off 
control.  Once  the  tip  is  up  to  heat,  the  iron  can 
be  set  lo  a  lower  "idling"  temperature,  At  this 
setting,  you  can  expect  about  two  hours  of 
bum  time.  The  tank  is  contained  in  the  handle 
of  the  unit^  and  can  be  refilled  with  the  type  of 
canister  sold  at  most  drugstores  (used  for  re- 
filling cigarette  lightersj.  These  canisters  were 
available  in  my  area  for  about  two  dollars,  and 
I  estimate  that  you  can  get  ten  to  fifteen 
charges  per  canister. 

The  small  tip  works  well  on  PC  board  repair, 
but  how  hot  does  the  big  tip  get?  The  only 
answer  to  that  lies  in  the  answer  to  the  first 
question  out  of  every  radio  man's  mouth, 
"Yeah,  but  does  it  solder  PL*259s??"  It  sure 
does,  and  has  enough  capacity  to  do  the  job 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


$95,00 


MMf  200-7  $55.00  PSf432 

(usually  sufficient)  {for  extra  protection) 

IL@145MH2  O.SdB  LL  @  435  MHz                          0.1  dS 

Loss  @  435  fAHz  ^0  dB  min  Loss  @  1 45  MHz                  '^O  ^^  ^P 

Send  75i:  {3  stamps)  for  detailed  specs  on  all  VHF  ^  UHF  products.  Shipping  FOB  Concord,  MA 
^  PRICES  SUBJECT  TO  CHANGE  WJTHOUT  PREQR  MOTICE 

^mZ     SPECTRUM  INTERNATIONAL  INC.  (508)263-2145 

9tn     P.O.  Box  10845.  Concord,  MA  01742,  USA 

M^W^h  Come  see  us  at  Dayton  Booth  1^6  &67 


CIRCLE  1S3  ON  READER  SERVICE  CAFID 


Number  1 0  on  your  Feedback  card 

QC-Thofsen 

1801  Morgan  Street 

RockfordlL61l02 

(815]  968-9661 

Price  Class:  $50 


welL  It  fell  shononly  one  occasion,  which  hap- 
pened to  be  outdoors  on  a  windy  New  Hamp* 
shire  winter  day.  (We  needed  a  good  excuse 
to  come  inside^  anyway.) 

The  Portasol  Butane  soldering  system 
comes  as  a  kit  for  $50.  or  as  a  one-tip  iron  for 
$30.  Considering  that  most  professional 
bench  irons  start  at  fifty  dollars,  the  Portasol  is 
quite  a  bargain,  As  a  matter  of  fact.  If  you  do 
only  intermittent  bench  soldering,  the  Portasol 
could  easily  rep^ce  a  bench  iron. 

The  Portasol  ts  built  in  Ireland  and  is  dis- 
tributed in  the  US  by  GC-Thorsen.  The  basic 
unit,  less  spare  tips  and  carrying  case,  is  also 
available  from  Radio  Shack 


MISSION  CONSULTING,  fNC. 
MISSION  COMMUNICATIONS 
il903  Aliet-CLodine       Swle  500 

HOUSTON,   TEX^iS  7?0eZ 
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WE  HAVE  EXPANDED  AND  NOW  STOCK 

MAMV  NEW  PRODUCTS  WE  CARRY 

P£K  ALINCO  AMECX).  AMP  SUPPLY,  APHA  DELTA.  ArTTECO. 

ARRL  BiB  INSIBUMENTS  BARKER  I  WILLIAMSON.  BENC^CR, 

WMfM,  BlfTTERmJT.  BEE,  CUSHCRAFT.  COMMUNICATION 

Sf^CLAtlSTS  CRB  RESEARCH   DAIWA  OlAUONO  HENRY, 

HUSTlf  H.  KAM  RADIO.  tKlL  Cft^STAL  WTL  WfWG  &  CABLE. 

KAftTTBONlCS,  ttADilNA  KDl^^RO  KEHC,  KLMWIRAGE.  LUNAR 

LARSON.  MOBIE  MARK  MFJ  ^EUTECH.  tCG.  NVE.  PERJPHEX, 

OST,  RF  INDUSTRIES,  RADlO  PUBLIC  ATI  Ot^S.  RADIO  AM 

CALLBOOK,  SAMSON.  SPI-RO,  SMILEY  ANTENNA,  SANTEC,,  SYN, 

TEXTILES.  ?3mQ,  STANDARD,  TAD,  TEMTEC,  VALOR.  VECTOR, 

GOHCWN  WEST.  WELZ,  YAESU,  ANQ  COM. 

tn  house  service  av^tfabfe  (713)  8?9-7j'fl4 

Just  wftfe.  or  give  us  a  c^ff*  Ta  I tK  1 6  6  B  72  MC  Q  N  UT 
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How  Does  Your  Remote  Base  Stack  Up? 


CIC^ 


FC-^ofj  Interface 


BTS.'-^s-iMi'iKBMrj 


^■ia?JM«i  t^ND  UNIT  t 


iJK-^J&SA 


S*«iSS*?!ie«M 
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Now  it's 


to  add  a  multi-band  remote 


to  your  repeater. 


Your  repeater  can  link  to  any  frequency  on 
up  to  six  bands  with  ACC*s  new  interface 
to  the  ICOM  1C'900  Super  Multi-Bander 
System. 

Our  new  FC-900  Interface  connects  your 
ACC  controller  to  the  iCOM  band  units 
(the  ICOM  fiber  optic  controller  and  inter- 
face aren't  needed  J.    Add  new  bands  to 
your  systjCm  by  just  adding  band  units. 
And  best  of  aJl  -  everytbing  just  plugs 
together  I 

If  you  Ve  built  remotes  before,  youll 
appreciate  the  simplicity  -  and  the 
perfortriance.    If  you  haven't,  now  Is  the 
time  to  add  a  new  remote  base  or  linking 
system  to  your  repeater. 


Extend  the  range  of  your  repeater,  link  to 
other  repeaters  for  emergency  and  public 
service  activities^  and  benefit  from  the 
elevation  of  your  repeater  site  for  all 
bands.    From  ten  meter  DX  to  1200  MHz 
linking  -  and  everything  in  between. 

ACC  pioneered  frequency  agile  remotes 
and  links  on  repeaters  years  ago.    Now 
weVe  made  it  easy.    One  more  reason  that 
ACC  is  the  right  choice  for  your  repeater 
system. 

Write  or  call  for  more  information  on  ACC'S 
line  of  repeater  controllers,  voice  storage 
units,  and  the  new  FC"900  Interface. 


advanced 
computer 
controls,  inc. 


2356  Walsh  Avenue,  Santa  Clara,  CA     95051      (408)  727-3330 


CIRCLE  1  ON  READER  SEf^VICE  CARD 


INTERFERENCE? 


•  Interierence  Location 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Security  Monitoring 


•.:»^-»>  ^^^ywcrOfr^'^^^r'rr'- 


Wpn.fA?ifinMi> 


C   C    ^ 


iwSMNlBfiS 


•  VHF  and  UHF  Coverage 
ic  Computer  Interface 

•  Speech  Synthesizer 

•  12  VDC  Operation 


^!,mai»^^m^  ijrplipillillptttl^ 


New  TechnoJogy  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppfer  shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna 
and  external  speaker  jacks.  Uses  four  omnidirectional  antennas.  Low  noise,  high 
sensitivity  for  weak  signal  detection.  Call  or  write  for  full  details  and  prices. 


PDOPPLER  SYSTEMS,  INC.  RO  Box  31819 
Phoenix,  AZ  85046 


(602)  488-9755 


NATIONWIDE  CONSUMER 
ANNOUNCEMENT: 


from 


COMB 


Authorized 
Liquidator 


?.»■■.  i     ...       :■ 


Genuine  BEL  Radar  Detector 

'r^.J29 


C.O.M.B/S  AUTHORIZED  PRICE 


That  s  right— SAVE  OVER  75% 
on  famous  MICRO-EYE  performance! 

BEUs  Compu-Heterodyne  Model  864 
Radar  Detector  warns  you  of  radar  from 
ahead  or  behind.  Sensitive  Micro- Eye 
circuitry  uses  a  microprocessor  to  detect 
distant  K~  or  X-band  radar.  This  unit  is 
so  popular,  it  has  sold  out  in  the  past. 
However.  C.O.M.B.*s  persistency  paid 
off— we've  secured  a  new  inventory — 
priced  $90  off  list! 

•  Dual  LEDsand  Audio  AEarm  Alert  You 

•  Duration  and  Frequency  of  Beeps 
and  Soft  Clicking  Signals  Increase 
as  Radar  Gets  Closer 

•  fvlounts  on  Dash  or  Sun  Visor 

•  Compact  Size:  1  V^'H  x  3y4"W  x  4ys"D 

•  Built-in  Test  Sequence 

1-Year  Limited  Factory  Warranty 

m9.95 


Mf  r.  List  Price . 


$29 


Authorized  Price  _  . . 

Item  H-3943-7410  947  S/H:  S5.00  ea. 

Check  local  laws  lor  possible  use  restnctlons. 


r 


f^"^^  ^  Authorized  Liquidator 

1405  Xenium  Lane  N/ Minneapolis,  MN  SS44 1-4494 

Send Radar  Oet*ctof{s)  Item  H -3943-741 0-947  aiS£9 

each,  plus  $5.00  each  tor  shipping,  handjing.  fMN 
residents  add  6%  sal^  tajt.  VA  residents  add  4.5%  sales 
tax.  Sorry,  no  QO.D-  orders) 
□  My  check  or  money  order  is  enclosed.  |No  delays 
in  processJng  orders  paid  by  check.) 

PLEASE n 
CHECK: 


q[(^0]  D  ^^  D 


Acot  No, — . 

PLEASE  PRINT  CLEARLY 


Exp.- 


1 


Name 


Address 


.Api#_ 


City- 
ZIP 


Phone 


State 
) 


Sign  Here 


I 
I 


CIRCLE  15  ON  READER  SERVICE  CARD 


QUANTITIES  LIIMITED!  ORDER  NOW! 
Toll  Free  1-800-328-0609 

Use  your  credit  card.  Lines  open  24 
hours  a  day^  7  days  a  week. 
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Number  T I  on  your  Feedback  card 


The  220  MHz  DMOS 

Linear  Amplifier  Proj  ect 

Follow-up  to  January's  220  MHz  transverter  project 


by  Robert  E.  Bloom  W6YUY 


For  those  dedicated  home -brewers  who 
have  just  gotten  warmed  up  on  the 
transvcncr projea  (Jan.  '89  73)^  here  is  an- 
other item  to  apply  the  itxjn  to:  the  DMOS 
linear  power  aniplifler. 

Chassis 

This  amp  is  constructed  on  a  10"  x  3H  **  x 

%  "  radiating  fin  heat  sink.  The  linear  output 
of  this  amplifier  exceeds  60  Wattj*  RMS  on 
CW  power.  The  heat  sink  is  somewhat  larger 
than  required,  and  runs  quite  cooL  The  am- 
plifier is  contained  in  an  attached  box  made 
from  double-sided  material  l-^/z"  deep. 
About  a  third  of  the  box  is  empty.  If  you  plan 
to  make  this  state-of-the-art.  cool  linear  am- 
plifier, you  may  want  to  use  a  different  heat 
sink. 


Basic  Circuit  Description 

The  linear  power  amplifier  package  con- 
sists of  iwo  stages:  a  poly  core  F-1202.  20 
Watt  MOS  power  driver  and  a  M/A  COM 
PHI  DU-1260T  UMOS  60  Watt  amplifier. 
These  are  both  12  volt  transistors,  but  you 
can  operate  them  at  much  higher  voUagcs  if 
you  observe  the  specificaiions.  Both  of  these 
companies  manufactyrc  a  variety  of  units, 
from  2  Watts  to  200  Watts,  in  frequencies  to 
1 .4  GHz,  See  tlic  sidebar  for  a  description  of 
MOS  power. 

DMOS  Power  Amplifier 

The  only  similarity  to  printed  circuitry  in 
the  amplifier  unit  was  the  removal  of  four 
shon  14  "  wide  strips  of  foil  at  the  input  and 
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output  of  the  Ew  o  DMOS  transialois*  It  proba- 
bly was  not  necessary  to  do  it  this  way  but  I 
wanted  t)^  strips  to  look  inductive,  such  as  in 
an  L- network.  I  didn't  know  at  the  time  that 
all  but  the  input  circuit  of  the  driver  was  going 
to  be  heavily  loaded  with  Unelco  or  Under- 
wood low-inductive  capacitors.  The  place- 
ment of  these  capacitors  is  responsible  for  the 
amplifier's  outstanding  purity  and  stability. 
The  relatively  narrow  bandwidth  or  selectivi- 
ty of  a  mned  design  compared  to  a  broad- 
banded  design,  along  with  the  purity  of  the 
linear  RF  output,  made  output  filters  unnec- 
essary. 

Despite  several  tuned  stages  preceding  the 
UMOS  amplifier,  I  thought  it  prudent  to  in- 
clude a  seven-segment  filter  at  the  input  of  the 
amplifier  driver  stage.  Why  not  put  it  at  the 
output?  This  is  because  silver  mica  **dog  bone" 
capacitors  will  not  handle  the  60  Waits  of  RF 
current  normally  available.  If  you  have  the 
larger,  more  specialized  capacitors  required, 
you  may  wish  to  put  them  in  your  unit. 

Ii^s  best  to  lay  out  the  filter  in  a  zigzag 
fashion  so  the  inductors  don't  couple  with 
each  other.  The  best  place  for  the  filter  is 
along  the  side  panel,  allowing  space  betw^n 
the  input  gate  of  the  transistor  and  the  BNC 
input  coaxial  bulkhead  connector.  If  you 
want  the  filter  in  the  output  end  with  higher 
current  capacitoi^,  you  will  probably  have  to 
compromise  space  with  the  antenna  connec- 
tor and  the  receiver  BNC  connector  on  the 
wall  at  that  end  of  the  unit. 

Strip  Line  Teehtiique 

Small  strips  of  single-sided  PC  board 
material  are  used  as  input  and  output  induc- 
tors to  the  power  FETs.  The  small  strips  of 
PC  material  not  only  make  the  inductance  for 
the  L-network,  but  also  allow  for  the  place- 
ment of  non-inductive  capacitors  and  other 
components. 


A  &  B  to 

POWER  IN  f WATTS) 
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Figure  2.  Parts  piacenient  for  the  D^MOEFET  linear  power  amplifier. 


Qass  A  or  AB  bias  is  applied  through  a 
resistor  to  the  gales  of  the  driver  and  final 
transistors.  Each  stage  has  its  owa  bias  level 
pot.  You  will  notice  thai  all  B+  lines  are  well 
fiftered  as  a  precaution  against  any  unwanted 
signals  coming  in  on  the  voltage  line.  This  is 
so  throughout  the  entire  iransvener  design, 
so  gel  a  good  supply  of  0.001  disc  ceramic 
capacitors. 

As  a  last  precaution,  check  each  RF  stage 
of  the  transmitter  for  proper  operation  in  scri* 
ai  progression,  keeping  all  drain  voltages  dis- 
connected until  the  preceding  stage  is  work- 
ing properly.  Use  a  Bird  wattmeter  or  other 
RF  instrument  with  a  small  5GQ  dummy  load 
to  assure  3.5  Watts  output  from  the  transvert- 
cr  proper.  Follow  the  same  procedure,  using 
a  tempi)rary  cable  from  the  output  of  the 
amplifier  driver  stage.  Make  sure  that,  before 
connecting  drain  voltage  to  any  of  the  three 
MOS  power  transistors,  the  diree  bias  pois 
are  set  lo  minimum  voltage.  Eventually,  the 
bias  voltages  will  be  close  to  6.5  V  to  Q- 14 
(DV  1205S),  2.7  V  to  Q-IS  (F-1202),  and 
4,6  V  to  the  Q- 16  (DU-1260),  The  nnai  tran- 
sistor puts  out  60  Watts  plus.  The  power 
amplifier  can  operate  very  safely  with  13.5  to 
20  volts  at  the  drain  with  higher  output  power 
from  the  higher  voltage. 

The  bias  source  voltage  is  regulated  with 
a  small  12  volt  regulator.  The  purpose  here 
is  to  retain  the  set  bias  voltage  should  you 
wish  to  master-power  the  system  with 
increased  voltage.  The  bias  voltage  sets  ihc 
amount  of  drain  current;  an  increase  in 
drain  voltage  does  not  afTed  the  drain  cur* 
rent  setting,  but  you  will  increase  the  output 
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power  by  virtue  of  the  increased  voltage. 

Circuit  Coninients 

The  physical  size  of  the  linear  power 
MOSFET  amplifier  is  mainly  related  to  the 
size  of  the  heat  sink.  The  one  I  prefer  has  four 
fins  on  each  edge,  I  suggest  that  you  write  to 
American  Elearonics  Co. ,  I73E.  Broadway, 


Figure  3.  input  power  to  output  power  chart  for  the 
Dili 260-  T  in  the  linear  power  amplifier. 

Greenwofxi,  IN  46142  and  ask  for  their  pans 
catalog,  which  costs  $2. 

I  placed  ihe  low -pass  filter  for  the  DMOS 
power  amplifier  at  the  driver  input.  The  small 
dog  bone  capacitors  safely  handle  the  RF 
current  at  this  point.  Though  I  could  have 
placed  it  at  the  input  to  the  fmal  DU-1260T 
stage,  I  reasoned  that  any  garbage  most  likely 
would  have  been  generated  ahead  of  these 
stages.  The  number  one  contender  is  the 
2N3866  stage,  but  it  appears  clean.  It  is  better 
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Figure  4,  DU^f260T transfer  characteristics. 
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220  to  225  MHz  D-MOSFET  Linear  Amplifier 

Parts  List 

F*1202  20  Watt  goJd  metalized  power  FET  transistor,  smgle-anded  from  Polycore  RF 

Devices.  1 107 Tourmaline  Drive,  Newbury  Park  CA  91320. 

OU-1260T  N-Channel  MOSpower  FET  rrom  M/A  COM  PHI,  Inc.,  1742  Crenshaw 

8lvd,,  Torrance  CA  90501 . 

Jones  2  pfong  male  and  female  bulkhead  for  source  voltage  input. 

a  pin  mike  type  mala  bulkhead  jack  from  Philmore  Mfg.  Co.,  Inc..  In  wood  NY  11 696. 

8  pin  mike  type  female  plug  Phi  I  more  Na  1700,  $2.95  Erst.  Both  plug  and  jack  also 

available  from  Radio  Shack,  Henr^  Radio,  and  HosfeU  Electronics  {femafe)  P/N 

MC8P.  S2,5D.  Male  chassis  bulkhead  P/N  BPMCS. 

Cynch  Barrier  block  for  input  power  (Hosfelt);  Heat  Sink  (Hosfeft  and  Pete  Smith) 

Miniature  triple-pole  single-throw  Switch 

Control  Relay  single-pole  double-throw  12  volt  40  mA  coll  minimum,  coil  resistance 

250QRL-3TX  Plus  Power  Control  Relay  100-2700  field  coil,  4  sets  of  double^hrow 

contacts  set  pafallef  to  handle  1 0  amperes 

12  volt  Ajitenna  Relay  single-pole  double-throw,  with  quality  contacts  and  reasonabte 

low  capacrty  between  contacts;  Field  Coil  between  100-700D  Pad  Gate  and  Drain 

Pads  for  F-1202.  1/16*  Single-sided  PC  matenal  i/4'  wide  x  0.66*  long  and  1/4'  x 

5/8".  respectively 

PC  Material  as  above,  V*"  wide  ^",  ^"  and  0.66",  respectively. 

Low-pass  Filter  Coils  3/16"  inside  diameter  3  turns 

Low-pass  FifSer  Coils  3/16"  inside  diameter  4  turns 

Dipped  Sitver  Mica  dog-bone  capacrtors  with  5O0  V  test  rating  15  pF 

As  above,  18pF 

3  turns  on  6  hole  Ferrite  Bead  FS-43-51 1 1  Amidon 
%"  long  ^18  Tinned  bent  into  a  hairpin  Va*  diameter 

4  turns  on  BN'43-2402  Amidon  Balun  Core 

3  turns  #20  Tinned  3/16'^  ID  spaced  one  wire  diameter 

5  tums  020  Enameled  5/32''  ID  Close  Wound 
Mone 

5  turns  #20  Enameled  5/32*  \D  Close  Wound 

1  full  turn  #16 or  18  Enameled  Va  "^  ID 

2-25  Of  3-30  pF  404  series  Small  Arco  Compression  Trimmers 

1 0-80  pF  404  series  Small  Arco  Compression  Trimmers 

3-20  pF  404  series  Small  Arco  Compression  Trimmers 

25-200  404  senes  Small  Arco  Compression  Trimmers 

Underwood  or  Uneico  47  or  51  pF  noninductlve  capacitors 

Asatjove,  but40pF 

As  above,  but  100  pF 

4.7  Disk  Ceramic  or  1-7  pF  piston  capacitor 

1 "  long  420  series  2-3  Arco  Compression  capacitors 

1 '  square  (two  plates)  Arco  300M  series  6-60  pF  variable  compression  capacitors 


73  Amateur  Radio  *  June,  1989    39 


to  have  the  filter  at  a  low-level  stage  than 
to  amplify  signals  and  creale  a  bigger  filter- 
ing job.  As  a  rule,  MOSF£T  linear  ampLU 
fiers  run  far  cleaner  than  bipolar  types 

simply  because  at  elevated  signal  ievels,  the 
bipolar  transistor  is  basically  a  non-linear 
device. 

For  RF  amplification,  use  the  following 
guide  to  set  up  the  DV  1205S  V^MOSFET 
stage  Q-14  in  the  main  transverter  unit.  The 
level  of  drain  current  and  ultimate  power 
output  of  the  stage  4  volts  sets  up  a  drain 
currem  of  200  mA.  while  6  volis  sets  up  400 
mA,  and  7  volts  sets  up  600  mA.  If  you  don't 
get  an  increase  in  power  output  with  in- 
creased drain  current,  you  don*t  have  enough 
driving  power  to  increase  the  power  output  of 
the  device.  It  isn*i  economical  to  increase  the 
drain  current  funher.  Since  this  project  has 
three  MOSFET  linear  amplifier  stages,  set 
the  output  levels  for  only  what  you  require. 
On  the  other  hand,  if  the  drive  is  much  greater 
than  you  need,  don't  worry  about  blowing 
the  FETs,  since  you  can't  hurt  Ihem  by  over- 
driving a  little. 

Test  Equipment 

In  order  to  align  and  test  the  devices  de- 
scribed in  this  article,  you  need  the  following 
test  equipment. 

1.  A  stable  signal  generator  or  calibrated 
oscillator  and  50Q  adjustable  attenuator 
covering  the  appropriate  RF  range, 

2.  A  VHF- range  RF  vacuum  tube  volt- 
meter or  a  good  DC  vacuum  tube  voltmeter 
with  UHF  RF  probe,  (Solid  state  is  fine,  too,) 

3.  An  electronic  frequency  counter  cover- 
ing the  appropriate  frequency  range. 

4.  A  VHF  grid  dip  meter  to  check  coil 
resonance.  (Not  absolutely  necessary  if  you 
follow  coil  winding  data  closely,  but  it  can  be 
a  real  aid . ) 

5.  Capacity  bridge  to  confirm  small  values 
of  capacity  marked,  and  to  set  a  given  capaci- 
ty in  a  test  circuit,  (See  Ham  Radio ,  March 
1980.  page  54,) 

6.  A  Bird  Model  43  or  other  power  measur- 
iiig  device,  and  a  50Q  toad  (termination). 

7.  A  multi- range  VOM.  It  must  be  capable 
of  reading  current  to  10  amperes. 

Where  To  Find  Com  pern  en  t  Parts  at 
Reasanabk  Prices 

In  this  project  you  will  use  quantities  of 
miniature  plated  capacitors,  various  sizes  of 
compresMon  capacitors,  disc  ceramic  vari- 
ables and  fixed  capacitors,  and  dipped  silver 
micas  (dog  bone)  components.  Fixed  disc 
ceramic  of  0.001  |aF  are  sprayed  around  the 
source  voltage  lines  as  bypasses  and  as  both 
coupling  and  decoupling  circuits.  In  circuits 
requiring  a  degree  of  stability ,  use  silver  mica 
caps.  Johnson  2-12  pF,  usually  8  plates  total, 
are  used  in  stable  RF  circuits.  These  plated 
and  smalU  high  quality  Argo  compression 
types  resonate  coils. 

All  powdered  iron  and  ferrite  toroidal 
cores  and  baluns  are  available  from  Amidon 
Associates.  You  can  buy  the  8-pin  DIN  plug 
from  Kenwood.  Get  two.  The  price  ranges 
from  $2  to  $2.50  each-  I  bought  my  crystal 
from  Jan  Crystals,  2400  Crystal  Drive,  Fort 


Myers,  Florida  33906-99S9.  Order  series 
resonance  0.001  accuracy  and  enclose  a  sche- 
matic diagram  of  the  oscillator  circuit, 
MHz  Eiearonics  Inc. .  S802  M  27th  Ave. , 

Phoenix,  Arizona  S50/ 7  advertises  in  most 
ham  publieations.  They  also  have  crystals, 
transistors,  and  Uneico  non-inductive  capaci- 
tors for  the  power  amplifier.  (Send  for  a 
catalog.)  Another  excei lent  source  for  dipped 
silver  mica  capacitors,  miniature  variables, 
JFETs  (I5C),  4067  (25C)  relays,  and  the 
small  heat  sink  2N3866  is  Hosfelt  Electron- 
ics^ Inc  2610  Sunset  Blvd.,  Steubenvilk, 
Ohio  43952,  The  8-pin  niike  type  plug  and 
jack  are  available  from  Henry  Radio  and 
Radio  Shack. 

You  will  notice  full  use  of  tuning  capaci- 
tors. This  could  add  up  to  a  nice  piece  of 
change.  Many  of  the  stages  in  the  receiver 


could  be  tuned  temporarily  with  a  gwxi  quali- 
ty  fixed  capacitor.  Remove  the  capacitor  and 
measure  a  digital  capacitance  bridge,  substi- 
tuting the  capacitor  with  a  good  qualify 

dipped  silver  mica.  Then  compress  or  expand 
the  coils  on  ihe  lorotdal  core  until  resonance 
is  re-established.  This  is  a  mildly  complex 
substitution  1  have  seen  described  in  many 
publications. 

Pans  arc  also  available  at  ham  swap  meets, 
and  I  have  some  items  at  vei^  reasonable 
prices.  If  you  have  questions  or  comments, 
feel  free  to  write  me.  Enclose  an  SASE  for 
a  response.  Upon  completing  this  project 
(I  wish  to  emphasize  taking  your  time,  step  by 
step),  the  gratification  and  pride  you  will  feel 
cannot  be  expressed  on  paper. 

L^ook  for  the  6  meter  transverter  project  in 
a  subsequent  issue  of  73  magazine 


What  Is  MOS-Power? 


MOS-power  FET  transistors  ware  developed  by  the  Sillconix  Transislor  Manufacturing 
Company  more  than  a  decade  ago.  MOSFET  transistors  differ  from  bipolar  transistors.  They  have 
a  closer  relationship  to  the  vacuum  tube,  but  are  still  different.  You  might  ask.  "Since  they  have 
been  with  us  for  over  a  decade,  why  haven't  we  heard  more  al>oul  them?"  The  answer  is  twofold: 
(1)  Low-power  VMOS-FETs  are  widely  used  m  mdustnal  pulse  applications,  and  (2)  The 
manufacturing  industry  of  these  devices  is  sttii  working  through  the  maze  of  problems  relating  to 
high-level  production  with  power  FETs. 

We  do  have  an  early  generation  of  CMOS  transistors  and  integrated  circuit  chips,  Siticonix.  the 
originator  of  VMOS  power  transistors,  sold  its  power  MOS  division  to  the  M/A  COM  PHI 
Corporation  located  in  Torrance,  California.  Today  they  no  longer  produce  power  FETs. 

VMOS  and  UMOS  FETs  as  described  in  this  project  are  N-Channef  MOS  power  FETs  operating 
in  an  enhancement  mode.  The  'V  in  VMOS  (vertical  metal  oxide  semiconductor  field  effect 
transistor)  relates  to  Ihe '  'V"  structure  of  the  gate,  where  the  current  has  a  vertical  flow  across  the 
short  dimension  of  the  chip.  The  ''U"  in  UMOS  is  a  later  truncation  of  the  ''V"  structure  of  the  chip 
that  allows  the  transistor  to  produce  higher  levels  of  output  power  plus  a  very  consistent  level  of 
gain  ofver  the  frequency  range. 

VMOS  Of  MOS  power  FETs  are  high  impedance  devices  (possibly  htgher  than  that  of  the 
vacuum  tube).  At  low  frequencieSp  they  are  capacliive  devices,  rather  than  inductive,  as 
connparedto  a  bipolar  device  which  is  low  impedance,  and  both  input  and  output  (ook  inductive.  In 
contrast,  the  dynamic  impedance  at  the  high  freuuencies  is  low,  but  several  times  higher  than  the 
BPT.  The  bipolar  device  has  a  reputation  of  "thermal  runaway.'"  The  hotter  tt  gets,  the  more 
current  it  draws;  the  more  current  It  draws,  the  hotter  it  gets,  until  St  destroys  itself.  The  MOS  power 
device  has  an  opposite  effect.  The  hotter  it  gets,  the  less  current  it  draws,  until  it  shuts  itself  off. 

Because  of  the  nonlinear  gain  of  a  bipolar  device  (having  high  beta,  or  gain  at  low  frequencies) 
tapenng  off  ai  the  higher  frequencies,  the  beta  reaches  a  level  of  unity  or  the  cut-off  frequency. 
Therefore,  bipolar  power  trar^istors  are  catagorized  accoftiing  to  their  specific  frequency  ranges 
of  operation.  Should  tower  frequencies  be  induced  on  the  source  power  line,  use  special  circuitry 
in  the  power  source  to  prevent  the  transistor  from  oscMtating  and  burning  up  as  a  result  of  the 
higher  gain  at  the  lower  frequency* 

VMOS,  on  the  other  hand,  have  a  very  flat  frequency  gain.  Usually  this  response  is  better  than 
±  1  dB  across  the  range,  including  the  audio  frequencies.  It  is  common  to  see  a  175  MHz  device 
used  in  a  broadband  2-30  MHz  amplifier,  for  example.  A  significant  deficiency  of  the  bipolar 
device  Is  immediately  noted  as  soon  as  you  get  out  of  the  smell  signal  level  of  operation.  The 
bipolar  transistor  is  basically  a  Glass  C  device  and  exceptionally  nonlinear.  To  use  a  bipolar  power 
device  in  the  linear  mode,  the  transistor  must  be  bulldozer^ sty te  biased,  with  a  silicon  diode 
somewhere  in  the  voltage  divider  cham  to  hold  the  bias  level.  Also,  the  diode  must  be  in  contact 
with  the  transistor,  so  that  as  the  transistor  heats  up  and  the  linear  bias  point  level  drifts,  the  diode 
will  also  heat  up  and  reestablish  the  linear  bias  point. 

In  comparison,  a  MOS-power  transistor  with  its  exceedingly  high  resistance  gale  circuit  can  be 
positively  or  negatively  biased  for  any  class  of  operation:  A.  8,  C,  D,  or  E,  unaflected  by  heal.  In 
that  the  gate  circuit  draws  virtually  zero  current,  the  impedance  of  the  bias  supply  is  immaterial 
and  will  stay  exactly  where  it  is  originally  set. 

Most  manufacturers  state  that  you  cannot  destroy  a  VMOS  device  by  overdriving.  Some  will  not 
admit  to  sudden  failure  in  a  new  design,  such  as  a  transient  which  can  punch  a.  hole  through  the 
very  thin  barrier  between  the  gate  and  source.  However,  the  device  will  operate  safely  with  infinite 
SWR  to  either  its  input  or  output — an  ejcceptional  characteristic  you  can  be  very  happy  about.  All 
of  Ihe  manufacturers  test  their  devices  with  a  20:1  VSWR  mismatch  and  30:1  is  called  out  on  Etie 
specification  sheet.  Sounds  like  April  FirstI 

Maximum  jurHrtion  temperature  is  specified  at  200*C  (392  F)  Typical  powergain  of  the  device 
is  10  dB  across  the  whole  frequency  range.  1  have  seen  devices  specified  as  low  as  7  dB  and  as 
high  as  14  dB  to  1 ,4  GHz.  With  these  impressive  advantages  over  the  bipolar,  we  can  visualize  a 
faster  demise  for  the  bipolar  transistor  than  even  that  of  the  vacuum  tube. 
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KITTV  SAYS:  WE  AR€  NOWOPEN  7  DAYS AWEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  Prectos  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


See  You  June  4th— HOSARC,  Queens,  NY 

June  2Sth,  Radio  Central  (Speech), 
Shoreham,  LJ.  NY 


ONV  Safety 
belts-in  stock 


[ICOMj 

IC-H71A,  751  A,  781,  2SA/H.  3&A,  45A.  MJcro2/4, 
R'70O0,  JC'765,  IC-375A.  275A/H.  321 OA,  475A/ 
H.  735,  IC-900,  lC-22aH,  IC725  ,  (C448A 


u 


KENWOOD 


FT-767GX,  FT.757GXII,  FT-747GX, 
FRG-8800,  FT-736R,  FRG-9600. 
FT-4700RH,  FT-212/712RH,  FT^470 

LandrrvobJIe  HT'S 


ANTENNAS 

A-S.  A£S,  Cushcraft.  Hy-Gain, 

Hustler,  KLM,  METZ,  Mosley, 

MODUSLOX,  TONNA,  Butternut, 

Mulli-Band 


YAESU 
FT-23/73/33/727R 

FT41 1-811 
FT-1 903/11 23 

FTH-2OO5/70O5 


ICOM 
IC2AT/12AT 

IC02AT/32AT 

IC2/4GAT 

ICA2/U16 


lCOM;UlS,Hie,VlOO,iJ400 
MAXON   MOTOROLA. 

VAESUiFTH  2005^2007 
UN  IDEM,  REGENCV,  KING, 

MARINE  ICOM:  MS,  ME5,  M700 
AVIATION  ICOM:  A20.  TAD 


.MART  PATCH 

CES-Simplex  AulOpatCh  510-SA  WiJJ  Patch  FM 
Transceiver  To  Vour  Telephone  Great  For 
Telephone  Calls  From  Mobile  To  Base  Sjtnple 
To  Use.  5tOSA/&lOSAir 


TS440S/AT.  R-5000^  R-?000,  TS'940  S/AT.  TM 
231A>431A,  TM-2570A/50A/30A,  TR-751A,  Keri- 
wood  Service  Repair.  TM-721A.  TS^71iyBllA, 
TM3630A.  TH205AT,  TH215A,  TM-621A,  TW- 
3£1A,  TS140S.  TS6S0S,  RZ-1,  TS-790A. 


Budwig  ANT,  Products 

NEUTECH  aVK^IDO  DIgitaf  Voice  Keysr 

f  LUKE  77, 03, 65, 87  Multimeters 

Media  JVter>tors— 
Arrrateur  Radio  Course 

VoCom/Mrrage/AIinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

5/8 X HI  Gain 

Antennas  IN  STOCK 

MiCROLOG-ART  1 .  Air  Disk, 
SWL,  Morse  Coach 
Soldering  Station  48  Watts 


RF 
Concepts 


#      •      r.       t       •  •        ^    I 

PRIVA  TEFA TCH  V,  Diiphx 8000 

TUNERS  STOCKED: 

NYE  MBV-A  3  KiHowatt  Tuner 


ALINCO 
DJ^SOOT,  DR-110T 


Computer  Interfaces 
Stocked:  MFJ-1270B 
MFJ-1274,  MFJ-1224,  AEA 
PK^8,  MFJ-127S,  PK-232 
W/FAX. 


FREOLTENCY 
COUNTERS: 


COMMERCIAL 

&HAU 

flEPEATEflS 

STOCKED. 

WRITE  FOR 

QUOTES 


MOTOROLA  RADIUS 


Kantronics 
UTU,  KAM.  KPC  II, 
KPC2400,KPCIV, 

KAM 


MFJ-989C 


SHORTWAVE  RECEIVERS 
STOCKED 


AR  900  Hand  Held  Scarcer  100 
ch.  Covers  27-54.  lOS-174. 
406-512. 800-950  MHz 


MOTOROLA  AUTHORIZED  DEALER 
KACHINA  COMMUMICATIONS  DEALER 

AUTHORIZED 


Ten-Tec 
Tuner 229B 


METRON  MA-1000  B  STOCKED 

EtMAC 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


3-500Z 

572B.6JS6C 

t2BY7A  & 
6T4eB 

BIRD 
attmetefs  & 
Elements 
In  Stock 


'^ 


DEALER 


r 


DIGITAL  FREQUENCY  COUNTERS 

OptoEJectronics  mode  J  1300H,  O-130OMHz 

Lortg-range  Wireless 
Telephone  tor  ixport  in  siock 


ooa 


HEIL 

EQUIPMENT 
IN  STOCK 


SANGEAN  Portable  Shoi1wav#  Radios 


BENCHER  PADDLES. 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxton  Wire  &  Cabte.  Int'l  Wire 

OPTO  KEYERS  STOCKED 


Hy- Gain  Towers 
&  Antennas,  and  |t 
Rotors  wil^  be 
shipped  djrect  to 

you  FREE  of 
Shipping  cost. 


Mew  TEN-TEC 
Corsair  JJ,  PARAGON, 

OMNIV 


MX  Towers,  Antennas. 
Mobile  Radio  mounts 
stocked.  Call.^ 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


Naiv  VArlr  f^if  w>«     LARGEST  STOCKING  MAM  DEALER 
nvw    ivfi%  viiy   9     COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  S«  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 


Monday- Friday  9  A.M.  to  6:30  P.M.       Thursday  to  8  PM, 

Saturday  &  Sunday  tO  A.M.  to  5  P.M.  (Free  Parking) 

IRT/LEX-"Spring  St.  Station".  Subwaysr  BMT- 
"Prince  SL  Station".  IND- "F'  Train-Bwy  Station" 
Bus:  Broadway  #6  to  Spring  SL  Path-9th  SL/6th  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED;  (COM.  Motoro- 
la, MAXOW,  Standard, 
Yaesu,  We  serve  rnunici- 
paittje^,  businesses,  Civil! 
Defense,  etc,  Porlabfes, 
mobfies^  t>a$@s,  re- 
peaters... 


ALL 

SALES 

FJNAL 


We  Stock:  AEA,  ARRL,  Alinco,  Ameco,  Ameritron,  Antenna  Specialists, 
Astatic.  Astron,  B&K,  8&W,  Bencher,  Bird,  Butternut,  CDE,  CES,  CushcrafL 
Daiwa,  Eimac,  Henry,  Hei(,  Hustler,  Hy-Gain,  Icom,  KLM,  Kantronics,  Larsen, 
MJF,  J.W.  Miller,  Mirage,  Nye,  Palonrrar,  RF  Products,  Saxton,  Shure, 
Tempo,  Ten-Tec,  TUBES,  Yaesu,  Vibroplex,  Duplexers,  Repeaters,  Scan- 
ners, Radio  Publications,  Uniden,  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCiC  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUfRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMeuRS^O 
COMMERCIAL  RADIOS  stocked  &  ••rvlc«d  on  pfmUmm. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Exoort  Orders  Shipped  Immediately.  TELEX  12  7ft70 

FAX:  212-925-7001 


CIRCLE  41  ON  RE:AD£R  SERVICE  CARO 


Number  1 2  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


The  MFJ  Differential 
Antenna  Tuner 


MFJ  Enterprises,  Inc. 

PO  Box  494 

Miss.  State,  MS  39762 

601-323-5869 

800-647-1 800 

Price  Class:  $240 


A  simpler,  surer  tuner. 


Over  the  years,  various  configurations 
tiave  appeared  on  the  marl<et  and  in 
magazine  construction  articles.  Each  was  al- 
leged to  be  an  improvement  over  all  the  oth- 
ers. Some  may  have  been,  but  the  majority 
just  plain  worked,  at  least  after  a  fashion. 

Antenna  tuners  can  be  thought  of  as  vari- 
able transformers  that  compensate  for  differ- 
ences between  your  antenna's  actual  RF 
impedance  and  the  impedance  your 
transceiver  would  iike  io  see  at  its  coax  con- 
nector. They  are  the  great  equalizers  in  the 
game  of  reducing  the  SWR  seen  at  the  hg. 

In  manual  tuners,  the  operator  must  rnake 
manual  adjustments  to  controls  on  the  anten- 
na tuner  for  it  to  do  its  job.  Generally,  tuner 
adjustment  consists  of  selecting  an  appropri- 
ate inductance  from  a  multi-position  switch 
and  adjusting  two  variable  capacitors  until  the 
SWR  indication  at  the  transmitter  is  at  1 :1  (or 
as  low  as  you  can  get  \t).  SWR  is  indicated  by  a 
meter  that  must  be  switched  between  forward 
and  reflected  power  to  obtain  comparative 
readings. 

New  Version 

A  few  months  ago,  MFJ  introduced  the  Mod- 
el 986  Differential-!  Antenna  Tuner.  It  is  a  3 
NW  unit,  providing  very  simplified  (only  two 
controls)  broadband  tuning  and  incorporates 
all  the  RF  output  metering  you'll  usually  ever 
need. 

This  tuner  uses  a  single  differential  variable 
capacitor  and  a  roller  inductor  in  a  T-Network 
circuit.  The  usual  tuner  configuration  consists 
of  two  variable  capacitors  and  a  switch-select- 
ed inductor  in  a  Pi-network.  The  first  obvious 
improvement  on  this  tuner  is  that  there  is  one 
less  variable  control  for  the  operator  to  adjust. 
Merely  crank  the  variable  inductor  and  turn 
the  capacitor  control  until  the  SWR  is  maxi- 
mally dipped. 


A  cross-needle  SWR 
meter  »s  built  into  the 
unit,  giving  simulta- 
neous readings  of  for- 
ward and  reflected  pow- 
er. A  novel  inclusion  is  a 
peak  reading  meter  cir- 
cuit for  SSS  power  out- 
put. This  is  a  feature 
many  SSB  operators 
want.  Before  now,  that 
meant  the  purchase  of  a 
separate  meter  costing  as  much  as  $300 


Fhoto  A,  Front  vtew  of  the  MFJ-986  showing  the  two  tuning  controls, 
antenna  seiector  switch,  and  the  cross-needfe  meter. 


Fhoto    B     Rear  panet  provides    feedtine, 
ground,  and  1 2  voit  DO  connectors. 

42     73  Amateur  Radio  •  June,  1989 


Features 

The  Model  986  has: 

•  Continuous  3  kW  from  1.8  through  30 
MHz, 

•  A  dual-range  (200/2000  Watts)  back-light- 
ed cfoss-needle  meter  providing  SWR, 
power,  and  peak  reading  functions. 

•  A  exposition  ceramic  switch  allows  selec- 
tion between  two  coax  feeds,  a  balanced 
line,  or  a  dummy  position  (which  could  be 
used  for  a  bypassed  antenna  or  dummy 
load), 

«  An  internal  balun  for  balanced  feedlines, 

•  Smatlsize  (10.75"  x  4.6 '^  x  15.0"). 

Inside  the  Model  986 

Before  operating  the  MFJ-986,  I  removed 
the  covers.  Inside  I  found  a  large  roller  induc- 
tor with  62  turns  on  It,  with  an  attached  beit- 
dnven  turns  counter.  The  capacitor  is  of  high 
qyality  construction  with  adequate  spacing  for 
all  legal  ham  output  power  (and  than  some). 
The  antenna  switch  is  ceramic  and  the  balun 
Is  constructed  of  two  stacked  toroids  with 
windings  positioned  in  a  manner  that  should 
preclude  any  flash-over  problems.  Soldering 
and  mechanical  work  shows  itself  well,  with  no 
obvious  defects  or  poor  quality  workmanship 
noted. 

Use 

The  instruction  manual  includes  a  small 
chart  for  preliminary  settings  for  each  band. 
Using  the  recommended  settings,  I  tuned  my 
75  meter  loop  for  3947  kHz.  Tuning  was  done 
by  turning  the  roller  inductor  crank  until  the 
counter  indicated  ^46.  I  then  applied  a  little 
power  and  continued  inductor  adjustment  un- 
til I  located  the  lowest  reflected  power  indica- 
tion point.  Afterwards  I  adjusted  the  capacitor 
for  further  reduction.  I  then  fine  tuned  with 


these  two  controls.  Total  time  for  the  first  tun- 
ing was  nine  seconds.  I  then  logged  the  ca- 
pacitor setting  from  its  vernier  scale  and  the 
inductor  setting  from  the  inductor's  counter. 
This  information  is  good  as  a  starting  point 
when  retuning  the  same  antenna  system  for 
the  same  resonant  frequency  later  on. 

I  then  tuned  the  same  antenna  for  each  ham 
band.  There  were  no  problems  and  all  settings 
were  logged.  Using  the  loop  has  presented  a 
problem  for  my  other  tuner  on  1 0  and  1 5  meters, 
but  the  MFJ-986  tuned  it  with  no  problems. 

The  last  operational  test  was  to  reset  the 
tuner  for  each  band  per  my  notes  based  on  the 
previous  settings.  The  unit  proved  to  be  very 
resetable,  although  some  fine  tweaking  was 
needed  on  75  and  160  meters. 

Varied  Comments 

The  turns  counter  is  relative  only,  but  it*s 
comptetely  accurate  for  logging  and  resetting. 
Having  the  built-in  cross-needle  forward/ 
reflected  meter  is  a  real  advantage  over  other 
tuners.  The  peak  reading  meter  is  ideal  for 
those  of  us  attempting  to  run  a  full  gallon. 

The  antenna  selector  switch  should  be  self- 
grounding.  As  it's  set  up.  feedlines  not  in  use 
are  not  grounded. 

Due  to  the  design  of  the  differentlal-T  cir- 
cuit, it  is  possible  to  get  a  low  SWR  at  only  one 
combination  of  the  controls.  No  more  worry 
about  too  much  inductance. 

Highly  Recommended 

Pficewise,  the  unit  Is  a  bargain.  You  get  a 
cross-needle  meter  that  includes  simulta- 
neous forward/reflected  Indications  and  se- 
lectable peak  reading,  an  antenna  seiector 
switch,  and  a  3  kW  tuner  all  in  one  box.  Ye!  the 
unit  sells  for  over  $100  less  than  its  nearest 
competition,  which  is  the  MFJ-989B. 

Do  I  recommend  this  tuner?  Yes!  It  is 
economical,  solid,  and  easy  to  use. 
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A  New  Spectrum  Analyzer  From  AVCX)M! 

The  newest  in  the  line  of  rugged  spectrum  analyzers  from 
AVCOM  offers  amazing  performance  for  only  $2,675* 

AVCOM'S  new  PSA-65A  is  the  first  low  cost  general 

purpose  portable  spectrum  analyzer  that's  loaded  with  fea- 
tures. It's  small,  battery  operated,  has  a  wide  frequency 
coverage  and  is  accurate  -  a  must  for  every  technician's 
bench.  Great  for  field  use  too. 

The  PSA-65A  covers  frequencies  thru  1 000  MHz  in  one 
sweep  with  a  sensitivity  greater  than  -90  dBm  at  nan^ow 
spans.  The  PSA-65A  is  ideally  suited  for  2- way  radio, 
cellular,  cable,  LAN,  surveillance,  educational,  production 
and  R&D  work.  Options  include  frequency  extenders  to 
enable  the  PSA-65A  to  be  used  at  SATCOM  and  higher 
frequencies,  audio  demod  for  monitoring,  log  periodic 
antennas,  carrying  case  (AVSAC),  and  more. 

Want  to  e)cpand  your  technical  horizons  and  become  skiffed  at  using  Spectrum  Analyzers — the  most  powerful  and  versatile  RF 
instruments  in  existence  today?  AVCOM's  PSA-65A  is  an  ideal  instrument  to  accomplish  these  goals.  It's  basic  enough  to  begin  with 
and  sophisticated  enough  to  keep  pace  with  you  as  your  technical  requirements  grow.  Write^  fax  or  call  AVCOM  for  more  information 
on  this  or  on  our  other  fine  microwave  and  related  products. 


PSA-65A  display  of  270-770  MHz  TVRO  block  downconverter 
showing  SCPC,  digital  and  video  transponders. 
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QRP  SWR  Bridge 

This  simple  project  lets  you  monitor  your  antenna  system's  SWR 


by  Tony  Smith  G4FAI 


Low  power  (QRP)  operaiing  enjoys  an 
enduring  popularity  La  amateur  radio* 
Much  of  ihe  equipment  is  relatively  simple  to 
home-brew,  and  there  isn't  the  need  for  many 
of  the  precautions  required  when  operating  at 
higher  power  levels* 

Opinion  on  what  constittites  low  power 
varies  between  different  countries,  and  be- 
tween different  operators  in  those  counirieSi 
The  G-QRP  Club's  defmiiion  of  less  than  5 
Watts  input,  and  the  (American)  QRP  Ama- 
teur Radio  Club  Imemaiionars  maximum  of 
5  Wans  output,  are  the  power  levels  referred 
to  in  ihi%  article. 

Transmitters  need  to  ''see'*  a  specified 
load,  usually  50  to  75  ohms,  at  their  output. 
Whether  the  antenna  in  use  is  already 
matched  to  the  required  impedance,  or 
whether  the  match  is  obtained  through  an 
antenna  tuning  unit  (ATU)»  a  standing  wave 
ratio  (SWR)  bridge  lets  you  monitor  aiid  ad* 
just  the  effect  of  the  load  on  the  transmitter 
(Figure  I).  (Many  modem  transmitters  auto- 
maiically  reduce  their  output  power  if  the 
antenna  system  presents  a  mismatch,)  The 
bridge  is  thus  a  useful  device  to  help  obtain 
optimum  performance  at  all  times. 

When  a  transmitter  transfers  power 
to  a  feeder  line  of  the  correct 
impedance,  and  the  feeder  terminates 
at  an  antenna  also  presenting  the  cor- 
rect impedance*  the  antenna  accepts 
and  radiates  all  of  the  power  coming  to 
it-  When  the  amcnna  has  !he  wrong 
impedance,  e.g.  because  the  feeder  is 
not  correctly  terminated,  a  portion  of 
the  power  is  reflected  back  down  the 
fe^er  in  the  form  of  standing  waves. 
The  ratio  between  the  forward  power 
and  the  reflected  power  is  the  standing 
wave  ratio,  and  the  function  of  an 
SWR  bridge  is  to  indicate  that  ratio  at 
the  point  where  the  bridge  is  located  in 
the  feeder  line. 


and  C2,  See  Figure  5  for  an  alternative,  less 
expensive,  single  meter  version.  The  bridge 
also  measures  forward  power. 

Although  it  should  not  be  regarded  as  a 
laboratory  instrument,  the  bridge  is  suffi- 
ciently accurate  for  all  practical  hajnming 
purposes. 

The  project  is  housed  in  an  easily  con- 
structed wocxJ/hardboard  case,  partly  to  keep 
the  cost  down  and  partly  to  give  the  builder 
the  satisfaction  of  creating  a  completely 
*•  home-brewed"  unit.  If  you  want  lo  use  a 
metal  c^se,  feed-lhrough  oipaciiors  C4  and 
C5  arc  then  unnecessary* 

Constructioti 

There  arc  any  number  of  ways  to  fabricate 
a  case  for  the  bridge.  I  built  my  case  out  of 
wood,  using  nails  and  glue  to  hold  it  together, 
I  suggest  drilling  the  holes  for  the  nails, 
slightly  undersLze,  lo  keep  the  wood  from 
splitting.  The  front  panel  is  secur^  by  panel 
pins  and  glue,  and  the  top  and  rear  panels  are 
secured  by  woodscrews  to  facilitate  access 
and  setting-up. 

In  the  proto^pe,  the  nails  and  panel  pins 
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Figure  L  SWR  bridge  placemem—keep  the  feeder  length 
between  the  transmitter  and  bridge  as  short  as  possible. 


The  Circuit 

The  design  iihown  in  Figure  2  is  a 
simple  unit  for  QRP  operation  on  all 
authorized  frequencies  up  to  30  MHz, 

based  on  a  toroidal  transformer  Tl, 
The  secondary  winding  of  Tl  samples 
a  small  amount  of  RF  power  (both 
forward  and  reflected)  which  is  divid- 
ed by  the  bridge  circuit  and  rectified  by 
diodes  Dl  and  D2.  Forward  and  re- 
flected readings  are  obtained  simulta- 
neously on  the  two  niters  M 1  and  M2, 
and  the  bridge  is  matched  and  balanced 
at  the  required  load  impedance  by  CI 
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Figure  2.  Circuit  diagram  of  the  QRP  SWR  bridge. 


were  punched  below  the  surface  level  of  the 
case  and  all  gaps^  holes,  and  irregularities 
made  good  with  filler  and  rubbed  down.  The 
case,  plus  rear  panel,  was  painted  inside  and 
oui  with  matt  black  paint,  and  the  top  cover 
with  black  gloss.  The  front  and  sides  were 
covered  with  Fablon™  after  the  meter  holes 
had  been  cut  out. 

The  holes  for  the  meters  were  cut  by  mark- 
ing the  position  of  the  meters  on  the  front 
panel  and  drilling  a  series  of  small  holes 
round  the  inside  of  the  circle,  The  meter  holes 
were  then  finished  off  with  a  half-round  fde. 
Exaci  details  and  measurements  for  meter 
and  poteniiometer  mounting  wiU  depend  on 
the  particular  meters  obtained  for  the  projcci. 
You  can  use  virtually  any  meter  having  a 
lOOnA  linear  full-scale  denection  (FSD), 
and  these  represent  the  main  cost  of  the  pro- 
ject. It's  worth  getting  the  best  quality  possi- 
ble to  ensure  a  long  life  in  the  meter  mecha- 
nism. Those  used  in  the  prototype  had  a  front 
face  size  of  60  x  45tiim,  a  panel  cutKiut  of 
38inm  diameter,  and  an  accuracy  of  2.5  per- 
cent. 
The  components  are  mounted  on  Ver- 
oboard  as  shown  in  Figure  3.  Matched 
diodes  are  required  and  a  simple 
matching  circuit  is  shown  in  Figure  4. 
The  circuit  board  is  fitted  on  .spacers 
inside  a  small  aluminium  box  with 
I5mm  woodscrews  passing  through 
the  board,  the  spacers,  the  bottom  of 
the  box,  and  the  earthing  plate,  into  the 
floor  of  the  case. 

Mount  the  input  and  output  sockets 
at  the  rear  of  the  box.  and  drill  holes  in 
the  rear  panel  of  the  case  to  allow  ac- 
cess to  the  sockets,  Phono  sockets 
were  used  in  the  prototype,  as  these  arc 
frequently  used  for  QRP  operation, 
but  any  type  can  be  fitted  to  suit  the 
constructor's  needs.  Take  care  when 
fitting  the  sockets  to  ensure  that  they 
do  not  prevent  the  lid  fitting  properly 
on  the  box.  Similarly »  make  sure  the 
box  will  fit  into  the  case,  leaving  room 
for  the  lip  of  the  lid  between  the  box 
and  the  rear  panel. 

Route  the  connections  to  the  meters 
via  fccd'through  capacitors,  C4  and 
C5.  which  are  intended  to  be  soldered 
to  chassis.  As  the  box  is  aluminium 
this  presents  some  difficulty.  In  the 
prototype,  I  drilled  holes  in  the  box 
(making  sure  the  lid  was  not  obstruct- 
ed) which  were  marginally  smaller 
than  the  diameter  of  the  capacitors.  I 
carefully  enlarged  the  holes  with  the 


pi^m 


Butternut 
Verticals 


Buflernurs  HF 
ventcats  use 
htghest*Q  luning 
circuits  {not  Fossy 
traps')  to  outperform 
all  multiband  designs 
of  comparable  siza! 


Mode-I  HFaV 


»30,  40  X.  20  IS  ma  10  ffwtefs 

•  Add  an  kit  tar  1?  and  12   rrwlers 

available  naw 
aett  laii 


Model  HF2V 

«D«S4Qr>^  tor  i!t«  low-band  DX#f 

»AuWmiatK:  bandiwilctiing  qn  90ar>d 
40  melers 

•Add-on  ufiils  for  1  &D  and  30  or  20 
merers 

*3£  te?f  lail '  may  be  lop  Uj^gsta  t^ 


For    mor«    kr^farmjilbon    see    your 
dealer  or  wrlT^  lor  a  Ire?  brochure 


Performance  Above 
and  Beyond 

AR2002 

Continuoys  Coverage 

Professional  Scanntog 

MoFiitor  Receiver 

J<  25  -  550  MHz/800  - 1300  MHz 


y 


BUHERNUT  ELECTRONICS  CO. 


40^  East  Maric9t.  Lockhartp  TX  78644 


/^ 


/ 


EVERY  ISSUE 
of  73 

on  microfichel 


The  entire  run  of  73  from  October.  1960 
througti  lest  year  is  avaHable. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$200.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set.  Cno  partial  sets) 
for  $180  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $10. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted. 
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YOU'LL  KNOW 
THEY'RE  LEARNING 

CaroEe  Perry's  (Dayton  1987  Ham  of  The  Year) 
"Irttroddction  To  Amateur  Radio"  package  allows 
children  of  all  abinties  to  achieve  success. 

Ready 'lo-teach  padtage  contains:  Teachef  s 
Manual  w\th  26  fesson  plans.  Code  Pradfce 
Oscilfator  for  Morse  Code  practice ^  Spacecode 
aud tocassette  which  f ol I o ws  I esson  plans ,    $9 9. 95 
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n  Ham  Radio  program  is  used  as  a  motivatfor>al  tool 
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tang  of  a  small  file  until  the  capacitors  could 
be  secured  with  a  press-tight  fiE  afid  finally 
secured  with  a  dab  of  **super-gluc/*  This 
arrangcmcni  has  proved  quite  satisfactory 
but  purisLs  might  prefer  to  solder  the  ca- 
pacitors to  a  small  rectangle  of  tin  plate  and 
boit  the  assembly  to  the  side  of  the  alumi- 
nium box.  The  wiring -up  of  the  meters  and 
the  dual  potentiometer  should  present  no 
difficulty* 

Setting-up 

Once  the  unit  is  assembled,  you  must  bal- 
ance the  bridge.  Connect  the  transminer  to 
one  of  the  rear  sockets  via  a  short  length  of 
coaxial  cable  having  the  same  impedance  as 
the  TX  output.  A  further  length  of  the  same 
cable  connected  to  the  other  socket  should  be 
terminate  by  a  non-inductive  dummy  load  of 
the  same  impedance.  Yoti  can  make  this  up 
from  one  or  more  carbon  resistors  to  obtain 
the  resistance  and  wattage  rcqurred. 

Now  apply  a  radio-frequency  (RF)  carrier 
at  the  highest  used  frequency.  One  meter 
should  indicate  a  high,  and  the  other  a  Low, 
reading.  Adjust  the  trimmer  capacitor  on  the 
side  of  the  bridge  showing  a  tow  reading 
(reflected  power)  to  obtain  the  lowest  possi- 
ble reading.  Now,  reverse  the  connections  to 
the  sockets  and  make  the  same  adjustment 
with  the  trimmer  for  the  second  meter.  Re- 
peat this  procedure  once  or  twice  until  finally 
both  meters »  when  indicating  reflected  pow- 
er, read  zero,  and  the  bridge  is  then  balanced. 
During  this  process,  adjust  the  potentiometer 
so  thai  whichever  meter  is  indicating  forward 
power  is  set  at  full-scale  deflection. 

Calibration— S\^Tl 

You  can  use  either  meter  for  forward  or 
reflected  power  indication,  depending  on 
which  socket  is  used  for  input  or  output.  For 
SWR  readings,  both  meters  are  used  and  that 
showing  forward  power  needs  only  to  indi- 
cate FSD-  For  reflected  power*  opinions  dif- 
fer on  the  need  for  detailed  calibration.  The 
most  important  marking  is  at  a  pom  exactly 
haJfway  across  the  scale,  which  represents  an 
SWR  of  3;  i ,  Any  SWR  in  excess  of  that  may 
be  detrimental  to  the  transmitter-  An  SWR  of 
2:1  or  less  is  acceptable,  especially  with  low 
power. 

Therefore,  you  need  only  a  center  marking 
to  indicate  maxtmum  permissible  SWR.  The 
aim  is  to  get  the  reading  down  lo  as  near  to 
zero  as  possible. 

Calibration— Power 

It's  easy  to  get  forward  power  readings 

since  the  circuit  provides  a  reasonably  uni* 
form  indication  of  RF  power^  irrespective  of 
frequency,  over  its  range  of  operation. 

Calibration  modes,  unfortunately,  require 
an  external  means  of  measuring  RF  power 
for  compaHsOD  purposes.  Those  who  have 
access  to  RF  measurement  can  set  the  for- 
ward meter  to  FSD  when  the  desired  maxi- 
mum RF  power  passes  through  it  into  a  dum- 
my load.  Note  the  setting  of  the  pointer  on 
the  control  knob  by  making  a  mark  on  the 
front  panel.  With  the  control  at  this  setting, 
feed  successively  lower  RF  powers  through 
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the  unii  and  mark 
scale  accordingly. 


the  meter 


Operation 

The  bridge  should  still  be 
connected  to  the  transmitter. 
Connect  the  output  to  an  anten- 
na system. 

Apply  ptiwer  and  check  the 
meters.  Adjust  the  tuner  for 
minimum  SWR  (1:1  if  possi- 
ble). Take  care  that  the  for- 
ward meter  reads  FSD.  but  that 
it  isn't  pegging  against  the  end- 
stop,  as  that  can  damage  the 
meter. 

If  you  are  using  an  antenna 
system  without  a  tuner,  and  the 
antenna  is  cut  for  the  frequency 
for  the  inpul  signal,  you  may 
want  to  check  the  bandwidth  of 
your  antenna.   Do  this  by 
checking  the  SWR  ai  different  frequencies 
across  a  band.  This  will  often  show  you  how 
to  alter  the  antenna  dimensions  for  a  different 
resonant  frequency. 

Leaving  the  bridge  permanendy  in  line  lets 
you  monitor  the  effect  of  the  antenna  system 
on  the  transmitter  output.  Bear  in 
mind,  however,  ihat  a  low  SWR 
indication  docs  not  necessarily  mean 
an  antenna  is  performing  well,  A 
dummy  load,  for  example,  presents 
a  near  1 : 1  SWR  through  a  match- 
ing feeder,  and  yet  is  virtually  non-ra- 
diating. Too,  it  measures  SWR  only 
at  the  point  in  the  feedline  where  the 
bridge  is  located— not  at  the  antenna 
itself. 

An  SWR  bridge  is  a  valuable  part  of 
every  radio  operator*s  station.  Ft  is  a 
useful  tool  when  constructing  anten- 
nas and  exercises  an  essential  control 
function  when  they  are  in  use.  Be- 
catise  of  its  simplicity  it  is  an  ideal 
project  for  home  construction,  espe- 
cially for  beginners,  and  with  good 
quality  components  it  will  last  for 
years.  QRP  operation  itself  offers 
enormous  scope  for  home  construc- 
tion and  experimentation,  and  a  unit 
such  as  this  should  be  an  integral  part 
of  every  0^^  station. 


Figure  3.  Componem  locations  on  the  Veroboard.  Drill  the 
mounting  holes  very  carefidly  to  avoid  damaging  the  board. 


Warning 

The  unit  as  described  is  suitable  only  for 
low  power  operation.  The  circuit  is  capable 
of  operation  up  to  about  100  Watts* 

Taken  from  Practical  Wireless,  October 
1983. 
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Resistors 
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33Q  2 
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R3 
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221(n 
Capacitors 
Ceramic 

FeecJ'througti 

Polystyrene 

330pF 
Miniature  trimmer 

2-22pF  2 

S^TTi  I  canductors 
Diode 

0A91  2 

Mtsce  Man  ecus 

Meter  iQO^A  fSD{2}:  RF  Choke  1.5mH  (l>:  Toroidal 
core  T66-2  ( 1 );  Verobcard  Q.I  inch  matrix  24  holes  x  10 
tracks;  Metal  box  73  k  51  )t25mm;  Phono  sockets  (2): 
Pointer  knob;  Enamelled  copper  wire  28  s,w.g.  (1 .3m); 
Insulaled  wire  24  s.w.g^  flOOmm). 


C6J 


04.5 


C3 


CI, 2 


D1 ,2  (Matched,  see  text) 


wrRwZ] 


3tS 


* — M- 


3^9 


under  i?sC 


^ 


■^OV 


Figure  4.  Simple  diode  matching  cir- 
cuit. Match  the  two  resistors  with  an 
ohmmeter.   As  the  voltage  is  in- 

creased  by  rotating  the  potentiome- 
ter, the  meter  should  not  deflect  more 
than  }  IXAfrom  its  no-current  setting, 
!t  may  be  necessary  to  test  several 
diodes  to  obtain  a  matched  pair. 


Figure  5.  Single  meter  version  of  the  SWR  bridge. 
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QRP  POWER 
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Atlanta  HamFestival 
Post  Office  Box  77171 
Atlanta,  Georgia  30357 


STRAD-PaCK  rechargeable  NiCad  12v  battery 
pack  offers  3.5  ampere-hours.  Powers  your 
ponable  radio  or  any  other  1 2v  device!  Perfect 
for  field  excursions! 
STRAD-PACK:  S79.90 
Charger:  $59.90 


DOCTOR  YOUR 
COMMODORE! 


Micro  Doctor  C-64  diagnoses 

Commodore  64  computer 

problems  without  the  aid  of  monitor, 

drive  or  keyboard.  Display  tells  you  which  chip 

needs  attention.  A  Commodore  owner's  delight! 

Micro  Doctor  C-64:  $150,00 


ORDER  FACTORY  DIRECT! 
303/789-0424 


Vila  and  MasterCard  accepted.  Prices  do  not 
include  shipping  or  applicable  sales  tax. 
DEALERSHIPS  AVAtLABLE 
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m 


^ 


tail  ^   K4i^  t4  BpiM 

*  Evenrihiat.  ifliclad«d 

Qu>|t[}'    C  !>  rn  p  «ni  at  1 

*  PmoMfUVil  Ci^u  Piftian 

*  KinlEp4>»fOul<'iFkxwlre 

*  FjUy  infUljilC'J,  ^%'x  iifikdk 

Faiirtt  AnKnnH  In  (Hr  tVpit 

AntennasWesF' 
\Am\)  3 73 -84:;? 


^ 


ZCWfi  160-10  Dtpcle 
|*FiittSi«G>R\'  ^M^ 

102ft  SO-lODipkMc 

I  *  Half  siz*  G.mv         s:;4W 

51  ft  40-10  Djpote 
I  ■  OiiarlCT  SLzu  G5RV  Sl*.95 

l^ii  2CH0DJ[H>le 
■  Mair^'On]  AJar^ier  ki(      $  \J^$ 

:  50062-^.  Pravci.  UT  ^m^. 


CIRCLE  107  OK  READEFT  SERVICE  CARD 
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N6KW  QSL  Cards 

The  finest  QSL  Cards  at  reasonable  prices^ 
Basic  cards,  map  cards,  cartoon  cards, 
photo  cards  and  morcH^^four  idea  converted 
to  ink^  or  use  standard  designs.  525  ink 
colors,  any  type  of  card  stock.  Phoros  in 
b/ w  or  beautiful  color.  Have  a  card  that  fits 
your  st^'^le.  Call  or  write  for  free  samples 
and  details.  Postage  appreciated. 

Chuck  Miller  N6KW 

KW  Lit  ho  -  Dept.  73 

EQ  Box  17390 

Ft-  Worth,  TX  76102 
(817)  n2'3658 
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HIGH  POWER  RF  SWITCHED  PREAMPS 


AMPIRE,  INC. 

10240  NATHAN  LANE 

MAPLE  GROVE,  MINN 

55369 

6ia-42&^7709 


Model  1 46  160W  2  Meters  1 9db  Gain  .75db  Nf 
Model  1 460S  160W  2  Meters  19db  Gain  .75db  Nf 
Model  440  70cm  lOOW  16db  Gain  .75db  Nf 

AN  preamps  liave  heJical  filters  to  prevent  out  of  band  intermodulation 
in  the  receiver,  Model  146  covers  the  entire  2  meter  band.  Model 
1460S  Es  of  very  narrow  bandwidth  and  vu^ould  be  suitable  for  SSB. 
Packet,  or  SatellKe.  Model  440  is  factory  tunabi©  from  430-440  MHz 
or  440-460  MHz  percyslomer  request.  All  models  are  powered  with 
13  to  20  VpC  and  sfB  mounted  at  the  antenna. 

Model146    SI 79 
Moden460S    $179 
Modei440     $189 


ClovfllBnd  In«ttt:ut0 
of  Elect^ronics 


Accrodllod  M«nber  National  Home  Study  Counci 


CIE  is  the  world's  largest  independent 
study  electronics  school.  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprtK^sor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro- 
»»rams  accredited  and  eligible  for  VA 
benefits. 


ClrvelanJ  Insittu^e  itf  Electronics 

ii76  East  I7tti  St,,  Clir%tland.  Ohni  44114 

YES!  I  wnnr  tt>  pet  started.  Scmd  mc  my  CIE  sihrtol 
cit[.ili''i|:  trtcliiJm^  Jctuils  abour  rhe  Auocmce  Degree 

Tfint  Name 
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Age ►  Area  tA-de/Phone  No^- 


Apt. 


Scatc- 


lip. 


Check  bt05(  for  GJ.  Bulli^tin  do  Bducatttmil  Jknclitit 
n  Veteran     □  Active  D«C¥        MAIL  TODAY! 
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ASTRON 

CaRPORATION 


9  Autry 

Irvine,  CA  92718 

[714)458^7277 


INSIDEVIEW  — RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  «  HlfiH  QUALITY  «  RU66ED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATl  ELECTflflMlCAaY  RESUUTED 

•  FOLD-BACK  CURRENT  LIMITING  Prtlteas  Pwwr  Suppty 

from  e?(cesstve  current  &  conUfiuous  sbofted  output 

•  CROWBAR  OVER  VOLTAGE  PfiOTECTlON  on  all  lAjctelS 
HCtpl  RS  3ft.  RS  4ft.  RS'5ft. 

•  HAIKTAtN  REGUUTION  &  LOW  RtPPLE  at  ii^  line  Input 
Voltage 

•  l€AV¥  mVi  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  COMDUCTO^  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S,A. 


PERFORMANCE  SPEClFtCATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  votts 
(imef  nally  AdjiiStab^e:  11-15  VDC) 

•  RIPPLE  Less  ttan  Smv  peak  lo  peak  (full  load  & 

low  \\f^\ 

•  ftlu  irillilli  «ill  i£0  VAC  lipil  f  ilti|i 


MODEL  RS-50A 


MODEL  RS-50M 


MODEL  VS-50M 


HM  SERIES 


19''  X  5Vi  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 
Fm-12A 
RW'35A 
RM'50A 

Separate  Volt  and  Amp  \H\^% 
F^12M 

RM50M 


Clltililtf 
Oitf  \km%x\ 

9 

25 

37 

9 
25 
37 


lA«pi| 
12 
35 
50 

M 
35 

SO 


Sizi  fli| 
H  X  W  X  e 

Sliii  X  19  X  S% 
5\4  X  19  X  12^^ 
5%  X  19  X  121* 

S^  X  19  K  %% 

5^x19x  12',-* 

5»A  X  19  K  Wri 


llfppiil 

wt.  ilbiT 

Iql 
38 
50 

16 

3d 

50 


RS-A  SERIES 


MODEL  ftS-7A 


MODEL 

RS-3A 

RS^4A 

RS-5A 

RS-7A 

RS-7B 

RS^IOA 

RS^12A 

BS-12B 

RS-20A 

RS-35A 

RS'SOA 


Cii  III  Villi 

Ditjr  lABpt) 

Z5 

3 
4 
5 
5 

7,5 
9 

g 

16 
25 
37 


ICS* 

(ft"PM 
3 
4 
S 
7 
7 
10 
12 
12 
20 
S5 
50 


Srzi  |iif| 
ixWx  D 

3  X  4%  X  5^ 
3^  X  6*^  X  9 

3V?  X  6Vfl  X  Vh 
%^k  X  61^  X  9 

4  X  Vk  X  10^/^ 
4  X  71/t  X  10^/; 

4V^X8X9 
4  X  Vk  X  W/4 

5  X9  X  10^^ 
5x  11  xl1 

6  X  13^/-!  x  11 


Slipplif 

m,  {iit.| 

4 

5 

7 

9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  voll  and  Amp  m€ief 
RS-iaM 

Separate  volt  and  Amp  meters 

fiS-20li^ 

RS-35M 

R&-50M 


Cootiiiiit 
Oity  lAnpil 
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16 
25 

37 


12 
20 

as 
so 


SIZI  [IN] 

II  X  W  X  B 

A^k  X  S  X  9 

5  X  9  X  10^ 
5  X  11  X  11 

6x  13\i  X  11 


Slip  pi  If 

Wt.  [lii;| 

13 

IS 
27 

46 


VS-M  AND  VRM-M  SERIES 


Sep^^te  Vdll  and  Afip  Meters  «  Output  Voltage  ad|ustal>l€  Irom  2-15  volts  *  Citfrent  limit  adjiistatile  from  t.5  amps 
loFullLoad 

Ciiliiiiii  IZ$* 

MODEL                                      Oitf  (AAp«|  lAips) 

@13JV0C  @10VOC  @5V0C                     @13.flV 

VS-12M                              9              5  2                              12 

VS-20M                            10              9  4                             20 

VS-35M                            ^             15  7                             35 


Sizi  riN| 
Rx  Wxi 


Sbippiii 
Wt.  libt.) 


4^  x  8  X  9 
5x  9x  10^ 
5x11  X  11 


13 
20 
29 


VS-50M 


37 


MODEL  VS-35M 


Variable  rack  mount  power  suppfies 
VRM-35M  25 

VR1V5-50M  37 


22 
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22 


10 

7 

10 


50 


35 
50 


6x  13%  X  11 


5%  X  19  X  12*^ 
5V4  X  19  X  Wh 
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3S 
50 


RS-S  SERIES 


Built  in  speakor 

MODEL 

F^TS 

RS-10S 

RS-12S 

RS-2flS 


Continuous 
Ouly  [ftapsf 

5 

7.5 

9 

16 


lOS* 
Anpt 

7 

to 

12 
20 


Si£«  (1H| 

H  X  Wx  S 

4x  T'/a  X  lO^ii 

4x7^/fXlD^ 

4^  X  6  X  9 

5  X  9  X  10'^ 


Shipping 
Wl.  [Iltj 

10 

12 

13 
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MODEL  RS-12S 


*1CS— rnlermrtleflt  Communicaljan  Service  (50%  Oyty  C^cle  Smin.  on  5  mm.  off) 
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conimuedfromp.  25 

Winding  a  transformer  can  be  tricky 
when  youVe  trjing  to  get  the  right  wire 
soldered  to  Ehc  correct  circuit  board 
pad.  Refer  to  T4  on  Figure  6.  Note  the  dots. 
These  are  "phasing**  dots.  They  iruiicate 
which  wires  are  on  which  end  of  the  winding. 
Numbers  I  and  2  are  the  ends  of  one  wire, 
3  and  4  are  the  ends  of  another,  and  5  and 
6  are  the  ends  of  another.  Numbers  1 ,  3,  and 
5  begin  the  coil  and  2,  4,  and  6  are  at  the 
other  end. 

Notice,  however  that  2,  3,  and  6  are  con- 
nected together  and  go  in  one  hole  in  the 
board.  They  are  all  at  ground.  Thus,  there  are 
only  4  connections  to  the  circuit  board. 

You  will  probably  need  to  use  an  ohmmeter 
to  check  which  wires  are  continuous  after 
winding  the  toroid.  A  simpler  way,  however 
is  to  use  diftercnl  colors  of  wire.  You  can  use 
26  or  30  gauge  wire  inplace  of  No,  28  wire. 
You  may  mix  sizes  if  you  have  different  col- 
ored wire  of  different  sizes.  This  staves  a  great 
deal  of  time.  The  wire  sizes  should  not  be  too 
dissimilar,  though. 

When  you  are  working  with  the  wire 
wound  on  a  toroid,  you  will  notice  that  it  is 
enameled  for  insulation.  You  will  have  to 
either  scrape  the  enamel  off  of  the  wire  tips 
while  you're  soldering  it  to  the  board,  or  melt 
it  off  with  the  soldering  iron.  Melting  it  off 
works,  but  creates  a  mess.  It  helps  to  burn  the 
enamel  with  a  match  before  scraping. 

When  winding  toroids,  space  the  turns 
evenly.  Do  not  bunch  them. 
•A  shield  around  the  VFO  box  can  be 
lack- soldered  to  Lhe  board  easily.  Just  a  few 
tacks  to  each  side  will  do  nicely.  You 
may  have  to  remove  it  a  time  or  two,  so  do 
not  solder  it  down  permanently  until  the 
very  end, 

•This  board  is  intended  to  fit  nicely  into  a 
project  box  that  is  available  at  Radio  Shack  <  It 
is  approximately  6"  x  5  W .  You  can  mount  a 
speaker  against  the  side  wall  of  the  cabinet 
top,  where  the  vents  are  located,  and  is  glue  it 
in  place.  First,  glue  a  small  rectangle  of  cloth 
to  the  box,  and  then  glue  the  spe^iker  to  the 
box.  Make  sure  the  material  covers  only  the 
vents.  The  speaker  must  overlap  the  material 
to  adhere  to  the  box. 

•Some  components;  may  have  to  be  formed, 
trimmed,  or  clipped  to  properly  fit  the  board. 
This  is  especially  true  of  trimmer  capacitors 
which  come  in  many,  many  different  siz^es 
and  shapes.  Do  not  be  afraid  to  do  some 
''engineering"  in  this  regard.  A  ham's  ability 
to  do  this  is  what  makes  this  hobby  what  it  is. 
•With  a  direct  conversion  receiver,  it  is  ex- 
tremely important  to  make  all  connections 
very  solid,  especially  ground  connections.  I 
recommend  a  double-sided  PC  board.  If  you 
keep  grounding  foremost  in  your  mind,  you 
will  do  fme.  If  a  part  is  to  be  grounded,  you 
may  solder  it  not  only  to  the  pad  on  the  under- 
side of  the  board  but  also  to  the  upper  side  of 
the  board.  This  is  why  the  copper  is  not 
drilled  out  around  the  uppier  part  of  the  board 
for  grounded  pans.  IJse  plenty  of  solder 
when  you  attach  these  parts  to  each  side  of  the 
board. 

•Make  coax  and  power  ground  connections 
to  the  upper  pan  of  the  board.  Simply  solder 


the  shield  to  the  board  ground  plane  on  the 
upper  pan  of  the  board.  The  same  holds  true 
for  the  power  connection.  Insen  the  positive 
lead  into  the  proper  hole  and  and  solder  it  to 
the  correct  pad  on  the  imderside  of  the  board. 
Then,  just  solder  the  negative  lead  to  the 
ground  plane. 

•As  with  any  DC  receiver,  you  will  hear 
the  signal  you  are  tuned  to  on  both  sidebands. 
The  superheterodyne  receiver  by  its  very 
nature  only  '*hears"  one  sideband.  Conse- 
quently, you  will  need  to  tune  to  the  proper 
sideband  when  you  want  to  QSO  a  station 
so  thai  you  arc  not  way  off  frequency. 
Tune  on  the  *  Mower  side*'  of  the  zero 
beat.  This  will  insure  that  you  ate  in  correct 
position. 

•Note  the  coax  jumper  from  the  VFO  to  the 
mixer  transformer  15.  RG-174  is  handy  for 
this  purpose. 

Time  up,  Operation,  and  Truubleshooting 

If  you  have  followed  the  steps  above,  you 
have  already  gotten  this  rig  in  an  operable 
state.  Simply  align  the  VFO,  tweak  the  driver 
trimmer  C18»  tweak  the  RF  amp  trimmer, 
C23,  set  the  RIT  control  R9  at  half  scale,  and 
hang  on  to  your  hat! 

I  have  made  every  mistake  possible  in 
building  this  rig.  I  will  gladly  respond  to 
written  requests  for  help.  1  have  tried  to  guide 
you  around  some  of  them  so  that  if  you  have 
hesitated  to  start  a  project  before,  you  will 
give  it  a  try  this  time. 

FEoding  Parts 

The  parts  list.  Table  1«  gives  a  Radio 

Shack  part  number  for  most  parts  needed  for 
this  project.  The  more  exotic  ones,  such  as 
variable  capacitors ,  trimmer  C4,  toroids, 
semiconductors,  dials,  and  printed  circuit 
board  materials  can  be  found  in  a  number  of 
mail  order  catalogs,  One  supplier  in  particu- 
lar is  dedicated  to  carrying  parts  for  home- 
brewers. 

Do  not  be  afraid  to  scrounge  around  flea 
markets,  surplus  electronics  pans  houses,  or 
your  own  junk  box  for  parts.  My  motto  is: 
*'When  in  doubt,  try  it!'*  Most  metropolitan 
cities  have  surplus  houses  that  sell  new  (or  at 
least  unused)  parts  at  din  cheap  prices.  You 
just  have  to  root  around  for  a  while  to  fmd 
your  treasures.  1  once  found  a  whole  box  ftill 
of  vernier  dials  that  I  bought  for  two  dollars 
apiece.  New,  they  are  ten  dollars,  Persevere, 
and  save  on  parts! 

Good  luck  and  happy  home-brewing!l 
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10  METER 
DX  IS  HOT! 


AND  YOU  CAN  WORK  IT  WTTH 
THE  NEW  RANGER  AR  3500 


ia,HO  QQ 


•  Compact  Mobile  Transceiver 

•  Microprocessor  Controlled  Design 

•  All  Mode  SSB/CW  AM  FM 

•  Effective  Noise  Blanker 

•  Fh^e  Selectable  Memory  Channels 

•  Programmable  Band  Sean 

•  Large  Six  Digrt  Frequency  Readout 

•  Split  Frequency  Repeater 
Operation 

•  Dynamic  Mic  &  Power  Cable 

•  Mic  with  Frequency  Scanning 
Buttons  (optional) 

•  Limited  1  Year  Factory  Warranty  by 
Clear  Channel  Inc.  Issaquah,  WA 

SPECIFICATIONS 

Frequvncy  Rftnge:  26.0000-29,9999  MHz  in 

TOO  Hz  steps 
Seiii,:  SSB  CW  .15  \N.  FM/AM  ,3  piV 
Pow«n  SSB  25W  PER  30W.  CW.  SW  FM/ AM 
Input:  12.5  y  6 A  DC 
Ormeniloni:  2.4"X7.7'X11'  Wt  3  Lbs. 

We  made  a  special  purchase  of 
these  fine  transceivers  and  thus 
able  to  offer  them  at  a  very  attrac- 
tive price 


Our  Regular 
Price  S36&.^ 


$299 


95 


AVAILABLE  OPTIONS 

100  Wati  model , *„,IcaJI  for  details  J 

M(cw   Freq,  Scan^SultoftS*.**,.* $3000 

SP-1  Speech  Processor  .„...„„, 30.00 

CW  Ayto  break-in  &  pwr  controt* 30,00 

Service  Martuai  AR3300  AR3500 20,00 

3  Elefnenl  Beam,  26-30  MHz 89.95 

Penetralof  Mobile  Ant. ,♦.*...***.. 4795 

Antron  A- 99  Vertical  Base  Ant 49.95 

RS7A  Pwr  Supply  for  30W  Ranger ,52.95 

RS35A  Pwr  Supply  for  lOOW  Ranger  . . .  142.95 

"sale  price  with  radio  purchase  only 

Offef  limited  to  availaWe  stock 
Send  a  SASE  fof  detailed  brochure 

Ouimity  Pricing  Aviilibia      Fortign  Ordtrt  Acotptid 

OrtSirt  riovhwj  by  1  Pll  PST  thlppMJ  IIPS  sant  dty. 

COO  VISA'liC  NixtdiyUPSMiWfivillaM 

No  »tn  chjf^t  fof  C,0.0.  ot  VtSA  MMtemnJ  Ortitn 

ORDER  DESK  ONLY  —  NO  TICHNICAL 

(800)  854-1927 


ORDER  LINE  tind/OrTECH  HELP 
(Sn)  744-0700 


wm 


FAX  (619)  744-1043 


coNvmiv 

1320  fkind  S«n  liMTa« 

CilrlwTiis  92069 
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Number  1 5  on  your  F«edbaclc  card 


Six  Meter  QRP  Station 

Who  says  we  don  t  use  tubes  anymore? 


by  Tima  Popovich  ex-YU  IFR 


The  unit  described  in  ^is  article  proved 
the  iheorj'  that  it  is  possible  lo  establish 
contacts  at  quite  res  pec  tab  fe  distances  with 
very  low  power. 

Designed  primarily  for  mobile  use,  the  sta- 
tion runs  from  a  6  volt  battery.  For  12  volt 
opcraiion*  the  healers  will  have  to  be  rewirKi 
and  changes  made  in  the  power  supply.  An 
AC  supply  is  included,  making  it  a  station  for 
all-around  use. 

Beft>re  going  into  the  details  of  construc- 
tion, here  is  a  briet  description  of  the  various 
pans. 

The  Transmitter 

The  oscillator  is  a  Jones  circuit  which, 
compared  with  other  circuits,  furnishes  a 
high  range  of  potent  harmonics.  The  crystal 
is  of  the  highest  possible  frequency  so  that 
enough  drive  is  available  for  the  final.  The 
final  uses  ptish-pull  6AK5s  which,  at  low 
input,  give  1  to  1  '-^  Watts  of  output,  I  used 
6AK5s  because  of  their  low 
heater  drain  (175  mA)  and 
good  high  frequency  effi* 
ciency. 

The  Receiver 

The  receiver  is  a  super het 
with  a  regenerative  detector. 
This  gives  the  best  compro* 
mise  between  battery  drain 
and  performance.  When 
possible,  I  used  6AKSs  lo 
reduce  battery  drain.  The 
line-up  uses  a  6AK5  oscilla- 
tor, l2AT7cascode  RFam* 
plifier,  6AK4  oscillator, 
I2AT7  cascode  RF  ampJifi- 
er.  6AK5  IF  amplifier, 
6AK5  regenerative  detec- 
tor, and  6AK5  audio  output. 
The  output  is  enough  to 
drive  a  pair  of  headphones 
or  a  small,  sensitive  speak- 
er. If  you  want  more  output* 
you  could  use  a  6AQS  at  the 
cost  of  higher  battery  drain. 

The  Modulator 

The  modulator  is  ex- 
tremely simple*  consisting 

of  one  tube,  A  carbon  mi- 
crophonc  provides  enough 
output  to  drive  a  6AQ5, 
plate  and  screen  modubting 
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the  final  amplifier.  The  microphone  is  cou- 
pled to  die  6AQ5  through  a  carbon  micro- 
phone transformer.  The  quality  is  good  and 
there  is  plenty  of  modulation. 

Power  Suppli^ 

There  are  two  independent  power  supplies 
in  the  transceiver.  The  mobile  supply  is  a 
conventional  vibrator  supply  delivering 
about  200  volts  at  80  mA.  The  AC  supply  is 
also  conventional  and  delivers  the  same 
voltages  in  addition  to  rectified  and  filtered 
low  voltage  DC  for  the  operation  of  the  relay 
and  microphone* 

Warm  Up  The  Iron  I 

Now^  that  I've  given  you  a  description  of  the 
transceiver,  the  next  step  is  to  drag  out  the 
soldering  iron  and  begin  the  construction. 
The  schematic  for  the  transmitter  and  modu- 
lator is  shown  in  Figure  I .  The  Jones  oscilla- 
tor is  of  the  cathode  feedback  variety.  The 


feedback  is  caused  by  the  RF  voltage  drop 
across  the  RFC  in  the  cathode.  A  small  RF 
choke  in  parallel  with  a  J-30  pF  trimmer  is 
used.  The  trimmer  adjusts  the  amount  of 
feedback  to  compensate  for  the  lack  of  activi- 
ty of  some  crystals*  To  adjust  this,  use  an 
inactive  crystal  and  set  the  trimmer  so  that  the 
oscilblor  cuts  in  smoothly  and  reliably.  This 
setting  will  be  good  for  atl  other  crystals. 

The  choke  in  the  cathode  consists  of  #28 
wire  close-wound  1"  on  a  ?^"  slug-tuned 
form.  The  crystal  can  either  be  12.5  or  16.5 
MHz.  The  screen  supply  of  the  oscillator  has 
a  form  of  voltage  regulation  caused  by  feed- 
ing voltage  through  a  10  k  resistor  with  an 
NE2  or  similar  neon  connected  from  the 
screen  to  ground.  The  plate  of  the  oscillator  is 
connected  to  a  transformer  consisting  of  LI 
and  L2.  The  final  amplifier  is  a  conventional 
push-pull  circuit  w  ith  L2  as  the  grid  coil  and 
L3  as  the  lank  circuit. 

Modulator  layout  is  not  critical,  the  only 
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Figure  1.  Schematic  forth©  QRP  transmitter  and  modulator. 
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Figure  2,  Receiver  schematic.  Add  100  pF  capacitor  from  pin  1  to  pin  8  of  the  12AT7. 


precaution  being  that  you  keep  the  plate  leads 
away  from  the  grid  leads.  A  0.005  |lF  con- 
denser i^  placed  across  the  primary  of  the 
f  undulation  transformer  to  prevent  any  unde- 
sirable feedback.  I  wound  the  modulation 
transformer  myself  because  there  weren't 
any  around  at  the  lime.  A  Triad  M4Z  or 
similar  transformer  is  best. 

Pay  attention  to  the  receiver  Layout.  The 
RF  amplifier  is  a  cascode  using  a  12AT7  or 
6BQ7.  Although  the  cascode  was  not  neutral- 
ized, there  were  no  feedback  or  oscillations. 
The  stage  is  bandpassed  with  L2  tuned  to  the 
high  end,  A  10  MHz  crystal  is  used  on  its  third 
ovenone,  giving  an  IF  of  20  MHz.  It  is  then 
coupled  through  L6  to  the  regenerative  detec- 
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Figure  3.  Receiver  tFcoii 
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Figure  4.  AC  power  supply. 


Figure  5.  Six  volt  power  supply. 
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$12, 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  btg  savings.  HufTy...offer 
ends  September  30.  1 989. 

it  it  it  MONEir  SA¥iMQ  COUPOMit  it  it 

Get  spBCiat  savings  on  me  scannen 
iiSteiiifi  thi$cot/pon  Thiscoufionrnt/si 
be  indudBd  wtth  your  prepaid  order 
Credit  caLrtis.  p^tsotiai  checks  artdQuan- 
tity  discounts  are  axctuded  front  this 
offer.  Offm vaU^onty  on prep^d ard^r^ 
ms/ted  dtrectlf  toCommun  ica  tkins  Eiec- 
tromcs  trtCL,  P.O.  &om  J045-Depl  UNt^, 
Afi fi  Arbor.  Michigan 4Bt 06- 1045  U. S-A 
Coopon  expires  September  30.  19B9. 
Coupon  ma y  not  be  used  t  fi  Qorjjunction 
with  any  other  ottet  from  CEf  Coupon 
may  be  photocopied  Add  S11.00  for 
shipping  h  th&  conlinenia^  USA 

Regency  TS2^T $259,95 

Regency  INF5-T $79-95 

Regency  RZOeo-TI  ...,,$114,95 

Regency  UC1 02-T S1 09.95 

Regency  RH606B-T.,.,.$419.95 

Regency  flH256B-T $294. 9S 

Bearcat  200XLT-T  „,„. $249,95 

Bearcat  100XLT-T $184.95 

Bearcat  8O0XLT-T $249.95 

Uniden  HR2510'T $229.95 

Uniden  PR05O0D-T1 $32.95 

lHtitit¥ALI3M&LE  COUPOM  it  it  it  ir 

Bearcatf  760XLT-T 

List  price  S499.95/CE  price  $244.95/SPECiAL 
f  ^0#/t4  100  Chmnnml  m  Crfrntrntimmm  •  AC/DC 

FreQuertcyrBngB:2B'S4, 1  i3-tr4, 406-5  tZ  806  956  MHz. 
EMCludBS823.9975-&49  0TS^  AnctB6S ^375-894.0 12^  MHi. 

The  Bearcat  760XLT  has  1 00  programmabi©  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  1 2  bands  of  coverage  Including  the  800  MHz. 
band.  The  Searcaf  760 XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/16    Wx  1^'  Hx/a^    D.  MadelBC590XLT-Ti3 
a  simifar  version  without  the  800  MHz.  band  for 
only  $194.95.  Ofder  your  scanner  from  CEI  today. 

NE¥n  Regency^  Products 


..£189  95 

.   S114  55 

$244  95 

.,.$36  95 

..$79.05 

.5t37,t5 

-SI  74  95 

..>S5495 

-,  $114.95 

.,$144.95 

..siaaes 

..$159.35 
..$209.96 
..$lfl9.&5 


B4030'T  Regency  ZOO  CK  handheld  scanner  .. 
B40aO-T  Regency  100  ch.  htndheid  acannar,. 
1140 1 0-T  RBgency  %  Q  cHAi^n«i  hftnd  held  scan  ner 
nteOO-T  A#y«nc]r  1 00  Chan n«F  mobile  scanner 

PSOO^T  Beggncf  40  channel  CS  Mo^bkle - . . 

PZt^T  Regency  4G  channol  CB  Mot>M©»,^*,^*, 
P220-T Regency  40 chAnnei  CB  Mot3ii«  ........ 

PdOO-T  f^egsncy  40  channel  SSB  CB  Mobile.  , 

P400-T  Heo0ncy4O  chsnnvi  SSB  CB  Base 

PR1  OO'T  Regency  vi$or  mount  radnr  detector . . 
PH1 1 0*T  ftegency  "PaflflporT'  size  radsf  detector . 
PR1 20'T  Regency  "micro'"  s^e  radar  detector. . 
MPfil  OOXL-t  Regency  40  Ch,  marine  IrarsceJvQr. 
M  Pfl6 1 0  X  L'T  Regen  cy  eO  Ch ,  ma  rioe  iranscej  ver . 
M  Peooo  X  L-T  R&gency  60  Ch .  ma  rin  e  transceiver . 
MPaOOOXL'T  Regency  handheld  marine  trans. , , 

Regency®  RH256B-T 

List  price  $799.95/CE  price  $2dg.95ySPEClAU 
I  a  Channel  •  25  Wmtt  Ttmnaceivar  •  Pri^rfff 

Tfie  Regency  RH256B  is  astxteen-channel  VHF  land 
mobile  trarisceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  neeifed  to 
store  up  to  1 6  f  requericies  without  battery  backup. 
Ail  radios  come  with  CTCSS  lone  and  scanning 
capabilities.  A  monitor  and  night/day  switch  ts  aiso 
standard  This  transceiver  even  has  a  priority  func^ 
tion.  The  RH256  makes  an  jdeai  radio  for  any  police 
orlire  department  volunteer  because  of  its  Jow  cost 
and  high  performance.  A  €0  Watt  VHF  150-162 
r^Hi.  version  called  the  RH606S-T  is  available 
for  $429.95.  A  UHF  1 5  watl.  16  channel  version  of 
this  radio  cahed  the  RU156B-T  is  also  available 
and  covers  450-482  MHz,  but  the  cost  is  $454.95. 


•  *  •  Unldmn  CB  Aatf  f  os    it  it  it 

The  Uniden  line  o\  Citizens  Band  Radio  transcotvcrs  is 
sty^d  to  compliment  other  mobile  audio  equipment 
linlden  CB  radios  are  so  reliabfe  that  they  have  a  two 
year  Nmi!ed  wan-ant y,  Frorrt  the  feature  packed  PRO 
510E  totheSlOE  handheld,  there  is  no  better  Citizens 
Band  fadio  an  the  market  today. 

PflO310€-T  Uniden  40  Ch  Portable/ Mobile  CB     .  Sa3  95 
Pfl0330E-T  yntdefi40  Ch  Remnle  mount  C6,., Si 04  95 
PR  O50O0-T  uniden  40  Chan  ne  f  C  B  Mo4«le  ..,,...  S3a  .9  5 
*tARATE-T  Umden  40 channel  rescue  tediO  ....... S 53  35 

GRAHT'T  Utti0en  40  Channel  SSB  GB  mobile  $1 66  95 
MAD  I  SO  NT  umoen  40  channel  SSB  CB  bofto     .  $244.95 

PCI  22-T  Uniden  40  channel  SSa  CB  mobile *1 19.95 

PRO510XL-T  Umovn  40  channel  CB  Mobile..^ ,,,.538. 95 
PR0520XL-T  Unidtn  40  channel  CB  Mobile, ./... .  S56.95 
PRD530XbT  Uniden  40  channel  CB  Mobile. **.**. $7 9. 95 
PR0540E-T  Uniden  40  channel  CB  MobJIe, . , ,,,,.  S97.95 
PROe40E'TL;nfden  40  channel  S$BCB  Mobile  $137.95 
PR07tOE-T  On/dflfl  40  channel  CB  Base  .  S1 19.95 
PROeiOE-T  Uniden  40  channel  SSB  CB  Base     .  Si  74.95 

it  irit  Unldmn  Rmdmr  DBimctonit  it  it 

Buy  the  finest  Uniden  radar  detectors  from  CEt  today 

TALKER-T  Unid$n  ralkin-g  rad«r  detector. 1184.96 

ft07-T  Uniden  yisor  fliouni  radar  detector  ......,,, f99J5 

ROe-T  Vnide n  "* PaasporT  stze  radar  detector  .  1 1 1 4 . 95 
noe  K  L-T  Umden  '  m  tcro"  s  ii  e  radar  detect  ot  S 1 4  4 .  95 

R025-T  Uniden  visof  mourrt  radar  tfeted^^r  S54.S5 

R0500T  Uniden  vitOf  mouni  radar  de  rest  or  ,  S  74.95 

Bearcat®  200XLT-T 

List  price  S509.95/CE  price  $254. 95/SPEClAL 
I^Bmnd,  200  Chmnrtmt  m  S0&  MMm,  Hmndhmtd 
Bmmreft  e  Umii  •  H^a  «  Priority  •  tocJiOiff 

ffegu^ncy  rsnge  29-54,  T  fS  J  74,  406-5  T  2,  B0S&5^  MHx 
Excfudes  823  987^-849.01 25  and  568  53 75*8^4  Of  25  MHz. 

The  Bearcat  200XLT  sets  a  new  standard  for  ha  nd- 
held  scanners  In  pertormance  and  dependability^ 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels^  order  the 
BC  100XLT-T  for  only  $189.95,  Includes  antenna, 
carrying  case  w^th  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat^  800XLT-T 

List  price S549.95/CE  price S25d.95/SPECFAL 
f^'Bmrtd,  40  Chmnnmi  «  Mtfcrfmimi  tcmrtnmr 
Prtorttf  control  •  Bmmrch/Bc^rt  •  MC/DC 

Bands:  29-54,  ft  8*1  7<  406-512,  B06-9t2  MHz 
The  Uniden  8O0XLT  receives  40  channels  in  two  banks. 
Scans  IS  channels  per sec«HMl  Size  3^1   %4W  xl2Vt." 
H  you  do  not  need  the  800  MH2.  band,  a  similsf  model 
(^lled  the  BC  210XLT-T  is  availal^ie  for  SI  78,95. 

Bearcat®  1 45XL-T 

List  priceS189,95/CE  price  S94,95/SPEC1AL 
fihBmnit,  fff  Chmnrtmi  e  Mo^erytfml  mGannmr 
t*riority  control  •  Hfeallier  mm^r^h  •  AC/DC 

Bands.  2&-54,  136-174,  406-&12  MHz. 
The  Bearcat  146XL  fs  a  16  channel,  programmable 
BCa  n  ner  co veri  n  g  t  @n  f  r©q  u  ency  ba  n  ds.  The  u  n  It  teat  ure  s 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  miased  transmissions.  A 
mobile  version  called  the  BCS60XLT-T  featuring  pfh 
ority,  weather  search,  channel  locKout  and  more  is 
available  for  S94,9&  CEI's  package  price  incJudes 
mobrle  mounting  bracket  and  mobile  power  cord. 

President  HR2510-T 

List  price  &499  95/CE  price  S239.95/SPEC1AL 
fa  Mmtmr  Motitm  Tratttcmfvnr  •  Digiimt  ¥FO 
Full  Bmrrd  Covmrmg*  •  AlhModm  Opmrmiian 
BmcktttilQufdcnfmtmfdimpImp  m  AuioBqumlch 

HIT  •  Pr^pro^rmmmmd  10  KMm.  Chmnnmit 

ffmquencf  Covor^o:  2B  QOQQ  MHz.  TO  29^993  MHz. 

The  Preskfenf  HR25 1 0  Motsile  1 0  Meter  Transceiver 
made  by  Uniden,  t>as  everythtng  you  need  for 
amateur  radio  communicalfons.  Up  to  25  Watt  PEP 
USB/LSB  and  25  Watt  CW  mode.  Noise  Blanker. 
PA  mode,  Digital  VFO.  Built-in  S/Rf /MOD/SWR 
meter.  Channel  switch  on  the  microphone,  and 
much  more!  The  HR2610  lets  you  operate  AM,  FM, 
USB.  LSa  or  CW.  The  digitally  synthesized  frequen- 
cy control  gives  you  maximum  stability  and  you 
may  choose  either  pre-prog  ram  med  1 0  KHz.  chan- 
nel steps,  or  use  the  built-in  VFO  for  steps  down  to 
100  Hz,  There's  also  BIT  (Receiver  I ncf ©mental 
Tuning)  to  give  you  perfectly  tuned  signals  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is.  Order  your  HR2510  from  CEI  today. 

NEW?  President^  HR2600-T 

List  price  SS99  95/CE  price  $299.95/ SPECIAL 
iOMmimrmotllmTrmnmemlwre  HmwFmmUifmm 

OeUvery  for  thit  n  ew  product  is  sen  eduteij  tor  Jy  ne.  i  §89, 
The  new  Pms?denf  HR2600  Mobile  10  Meter  Trans^ 
cerver  is  similar  to  the  Uniden  HR2S 1 0  but  now  has 
repeater  offsets  (100  KHz,)  and  CTCSS  encode, 


BC760XLT 

800  MHz. 

mobUe  scanner 

SPECIAL! 


itititFmQmlmiimMachiiwm^Phonmmititi^ 

FAX330OT  Pactel  Fa*  m^cnine  witti  p^Oine      -   11.0§9  96 
XE750-T  t/rticfen  C<»rdiess  P^one  with  ai^eeMef  „„sa9.35 
X  E550- T  u nrdeff  Cordless  PH one         .*.......*..,  $79. 95 

XE300-T  Unrdmn  Cordle^  Pnon«  $69.95 

*  *  *  MMlmndmd  9&rviem  Con tr«cf   #  •  • 

H  you  purcneise  a  scanner.  C5.  radBf  (^tecior  or  i-«5jiflft 
phone  from  any  st ore  rn  the  U.S.  or  Cenedfl  wit h in  t he  last  30 
dayss  you  can  get  up  to  ttiree  years  <H  entericjedl  service 
contra^  trom  Warrantech.  Thi$  service  exlensiofn  plan  iseQins 
after  the  manufadurer's  warranty  expifes  Warranlnch  will 
perform  fill  necessary  labor  and  wdl  nol  Cttarqe  for  nelurn 
Sh  ipptng.  Extfl  rid»d  aervice  COnI  rsda  ar«  not  re  I ti  rt da  bl  e  and 
apply  onty  to  ihe  ahgjnai  purchaser  A  two  yaarextenoed  con- 
trad  Dh  a  mobile  or  base  scartner  is  S29,99  and  three  years  is 
$39  99  For  handheld  scanners,  2  years  4&  $59  99  and  3 
yeare  la  $73.99.  For  radir  detectors,  I  wo  years  iaS29.99.  For 
C9  radios,  2  yeans  ts  $39.99.  For  cordless  phorifla.3  years  ts 
$34.99.  Order  your  extended  Bervica  contract  today. 

OTHER  AAOIOS  AMD  ACCMMSCRtMS 

BC55XLT-T  Bearcat  10  channel  acanner $11 4  95 

BC70XLT-T  Bearcaf  20  channel  scanner $  1  59  95 

BC1 T5XLT-T  Besfcet  t  €  Channel  acannef  ,,,.,..$  1 56.9S 

FKOeCKT  Regency  65  channel  scanner. . . St 49.95 

TS2-T  Regency  75  channel  scanner ...»,....   $269.95 

liCl02'T  ^egff^cy  ¥HF  2  en  1  Watt  traniceh*er  .  St  14.95 
BPS5-T  Regency  1  ©  amp  refl.  pow«f  Supply.  „  , .  $1 79.95 
BP205-T  NhCad  &att_  pftckfor  BC200/BC1 OOXLT . . .  S49.9S 
Bft'Tl^  VAA  NKCad  batteries (5«lo<e»ghi}.......$t 7 95 

FBE-T  Freauenc^  Directory  for  Eaatvm  US-A, $14.9$ 

FBW-T  Ff«Qi*ericv  Directory  for  We«l#rn  U  EA.   ..  Si4  95 

RF01  -T  Gfffat  LakM  Frequerxrv  Directory $1 4.95 

RF02-T  Ne*  England  Frequency  Oir«ctory. Si 4.95 

RF03-T  MkJ  AtJanlic  Frequency  Pirectory  .....  =  ... Si 4  95 
RF04-T  Southeast  Frequ-aiicy  Directory .., . .  $14.95 

RFDS'T  N.W  A  Northern  Plains  Frequ«r«cy  D*r  ...  $14  95 

AS!>T  Airplane  Scanner  Directory $14  95 

SHF-T  Survival  Radio  Frequency  Directory $  14.95 

TSO-T  "Top  Secret"  Registry  of  US.  Govt.  Fraq. . .  .$14  95 

TTC*T  Tune  In  on  telephone  calls. , . , ...,  $14,95 

CBH-T  Btg  CB  HanddooK/AM/FM/Fr««bBnd $14.95 

TIC-TTectinlquesforlnterceplifigCommunJcalions  .  .Si 4.9 5 

RflF*T  Railroad  frequency  directory  $14.95 

EEC-T  Emt^assy  4  Espionage  Commuhlcatlons $1 4.95 

CiE-T Covert  tntaltigence,  Etect  EavesdfOpptng    ..$14.95 

MFF-T  Midwest  Federal  Fr^uancy  directory $14  95 

A60-T  Magnet  mount  mobife  scanner  antenna  S35  95 

ATO*T  8a»e  atation  scanner  antenna   $35  95 

A1 300-T  25  MHz.-l  3  GHz  Discone  antanna. $1 09.95 

USAMM^T  Mag  mount  VHF  ant.  wf  ^2  Ctbte $39.95 

USAKT^n    hote  mount  VHF  ant  w/  17'  cable $35.95 

Add  $4jOO  8h<9pfng  for  all  accessones  ordered  at  ttmnmetirn^ 
Add  $1 1  00  shipping  p«r  radi<7  and  $4  00  pel  antenna. 

BUY  WITH  COMFIDEMCE 

logmtth^  immimmtdmlbrmrftrom  CEf  of  any  scanner, 
send  Of  phone  your  order  directly  to  our  Scanner 
Dislrjbulion  Center"'  Michigan  residents  please  add 4% 
sales  taK  or  supply  your  tax  ID  number.  Wiitfen  pur- 
chase orders  are  accepted  trom  approved  government 
agencies  and  most  weN  rated  firms  at  a  10%5Ufchai^e 
for  net  10  billing.  All  sales  are  aubjeci  lo  availability, 
acoaptance  and  vari'fic^leon.  AH  sales  on  accessories 
arefinak  Prices^  terms  and  specificallona  are  subjed  lo 
change  without  notice.  All  prices  are  in  U.S.  doHars.  Out 
of  stock  items  wH  I  be  placed  on  backofder  au torn atl call y 
unless  CEI  is  instructed  differently.  A  $5.00  addttionat 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $50  00.  Shipments  are  F.O.B. 
CEI  warehouse  In  Ann  Arbor,  Michigan  No  COO's. 
Most  items  Nsfed  have  a  manufaclurer's  warranty.  Free 
copies  of  warranties  on  these  products  are  a^a^rab^e 
by  writing  to  C£l  Nofi- certified  checks  requjre  bank 
clearance  Not  responsible  for  typographical  errors. 

Mail  orders  to:  Commtjnications  Electron- 
icsr  Box  1045,  Ann  Arbdr.  Michigan  48106 
U.S.A.AddS11,0OperscannerforU.P.S.groLfRd 
shipping  and  handlirtg  in  the  conlinental  US.A. 
For  Canada,  Puerto  Rico,  Hawaii,  Alaska^  or 
APO/FPO  delivery,  shjppirig  charges  are  three 
times  continental  U.S.  rates.  If  you  have  a 
Discover,  Visa,  American  Express  or  Master 
Cardp  you  may  cal  f  and  place  a  credit  card  order. 
5%  surcharge  (or  billing  to  American  Express. 
Order  toll-free  in  the  U.S.  Dial  SOO-USA-SCAN. 
In  Canada,  dial  300-22 1-3475.  FAX  anytime, 
dial  313-^71-6000.  W  you  are  outside  the  U.S. 
or  in  M  ichigan  dial  3 1 3-973*8888.  Order  today. 

Scanner  Distribution  Center*^  and  CEI  logos  are  trade- 
marks ot  Communications  Electronics  Inc 
Sale  date*  3/8/89  —  9/^/89  AD  ■03088 9- T 

Co  py  rig  ht  e  1 969  Co  m  m  unlc«llon  %  E I  ectrcHi  lea  1  n£. 

For  credit  card  orders  call 

1-800-USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

P.O.  Bo*  lOilSDArinArtJOr,  Michhgan4aiC6-1045U.S.A. 
For  orders  c«ll  31 3-973S880  or  FAX  31 3-971  -6000 

CIRCLE  121  ON  READER  SERVICE  CARD 


lor.  An  RF  gain  control  prevents  overload  of 
the  detector. 

The  detected  signal  passes  through  a  fitter 
network  which  removes  RF  from  the  audio. 
The  audio  output  stage  has  a  choke  in  the 
plate  circuit  which  ^ould  be  as  lai^e  as  pos- 
sible when  used  with  phones.  You  could  use 
an  audio  output  transformer  with  a  speaker, 
instead. 

The  IF  transformers  are  really  no  problem 
to  build.  The  coils  are  wound  on  two  forms  8 
mm  (approKimatcly  %")  in  diameter  which 
are  joined  together  as  shown  in  Figure  3,  You 
can  substitute  standaitl  21  MHz  television  IF 
transformers. 

The  power  supplies  are  standard  and  no 
special  precaution  has  to  be  taken.  The  two 
filameni  windings  are  connected  in  series  and 
ractified  to  provide  low  voltage  DC  for  the 
relay  and  microphone.  Tliere  is  a  resistor  for 
adjusting  the  output  voltage  of  the  transmit- 
ter. This  should  be  set  to  about  200  volts  in 
order  to  prevent  damaging  the  6AK5s,  The 
filament  leads  are  shielded  to  prevent  pickup 
of  vibrator  buzz  when  used  in  mobile  opera- 
tion. The  mechanical  layout  for  the  chassis 
are  shown  in  Figures  6  and  7. 

Testing  and  Alignment 

Check  all  voltages.  When  checking  the 
plate  voltage  of  the  6AK5  detector  tube. 


you  should  hear  a  click  indicating  that  the 
audio  works.  The  most  critical  part  is  the 
IF  alignment.  Using  a  signal  generator  or 
a  grid  dip  meter,  couple  a  21  MHz  signal 
into  the  grid  of  the  6AK5  mixer  and  tune 
the  2  IF  transformers  for  maximum  signal.  If 
the  signal  is  too  strong,  it  will  whistle  strong- 
ly, then  you  may  have  to  slightly  drop  the 
screen  voltage  of  the  detector.  The  oscillator 
is  then  tuned  to  the  correct  frequency,  L2,  3, 
and  4  are  tuned  as  described  earlier  and  ad- 
justed for  maximum  sensitivity. 

Transmitter  tune-up  is  simple.  Tunc 
the  plate  circuit  of  the  oscillator  to  50  MHz 
and  adjust  the  trimmer  in  the  cathode  and 
plate  coil  for  maximum  output.  Then  insert 
a  less  active  crystal  and  adjust  the  cathode 
trimmer  so  that  it  wilt  oscillate  without 
using  excessive  feedback,  which  can  dam- 
age the  crystals  and  cause  poor  stability. 
Next  adjust  the  final  coils  for  maximum 
output. 

The  unit  is  now  complete.  After  using 
it  a  while*  you  will  be  amazed  at  the  per- 
formance of  such  a  simple  rig*  If  ytm  take 
care,  you  will  have  a  station  you  can  use  at 
home,  in  the  car.  or  anywhere  you  want  to 
take  it. 


Taken  from  November,  1964  73  M^g^ine, 
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Figure  7.  Receiver  layout. 
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Number  1 6  on  your  Feedt>ack  card 


AM  HELP 


Your  Bulletin  Board 


We  are  h^ppy  to  provide  Ham  H^  Bsimgs  free  on  a 
space  avaitabte  basfs.  To  make  our  job  easier,  and  to 
ensure  that  your  hstmg  is  correct,  please  type  or  print 
your  reQuest  cfe&rfy,  doubie-spaced,  on  a  fuif  (8V2 "  x 
1  f  "^  sheet  of  paper.  Use  upper*  and  tower-case  tet' 
terSt  and  pfint  numbers  i^r&fuHy— a  I.  for  example, 
can  t>e  mmread  as  the  ietters  i  or  k  or  even  the 
number  7.  Tfmnk  you  for  your  cooperation. 

I  am  looking  for  sources  of  ham-re(aled  and  IBM 
emulation  software  for  the  Hewlett  Packard  HPtSO 
(touchscreen)  computer. 

Paul  EJtIott  N3GPU 

Box  1480 

Columbia  MD  2  tEM4 

I  need  to  C  celf  NiCcf  batteries  with  solder  labs. 
Surplus  or  used  would  be  OK  if  they  are  in  working 
condition.  Thank  you. 

Robert  F.  Carvn  W4GBB 
2708  Old  Point  Drive 
Richmond  VA  23233 

I'm  tookmg  for  a  Programmer's  Tool  Krt  for 
Hewlett-Packard  HP-t  1 0  Portable  (or  Portable  Plus). 
such  as  HP  calls:  "HP  4541 9C."  Also  any  software 
lor  this  vintage  laptop,  preferably  amateur  radio  ap- 
piicattons. 

Chuck  Waite  WA3JWF 

99  Shag  baric  Drive 

Shavertown  PA  18708 

Wanted:  Manuaf  and  schematic  for  a  scanner  for 
the  Kenwood  TR-7400A  manufactured  by  Amateur 
Wholesale  Electronics,  This  is  Itie  unit  wilfi  16  push- 
buttons or»  the  front  that  moiint  on  the  underside  of 
the  radio.  J  have  one  that  needs  rebuilding.  Will  pay 
For  copying  arid  postage.  Please  help  me  get  this 
puppy  running  againl 

Paul  Braun  WD9GC0 

2102  Yorktowne  Drlva 

Valparaiso  IN  46383 

Need:  Schematic  and/or  service  manual  for  Na- 
lionaf  NCX3.  Will  pay  copying  and  mailing  costs. 

R.G.  Ballou  K3MQH 

3601  Tower  Drive 

Dover  PA  1 731 S 

I  am  looking  for  hams  who  manrred  the  US  end  of 
the  MAflS  net  and  fellow  Gis  who  manned  the  Nam 
er^d  of  the  net  during  1965-73.  Vm  writing  an  article 
for  The  Veteran  that  salutes  the  hams  who  helped  us 
keep  in  touch  with  our  famifies  via  MARS.  Write  me 
at  the  adc^ress  below,  or  call  (201)  54B-6096  (home), 
(201)  893-^254  (campus  office),  or  (201)  548-2206 
(private  office). 

Paul  A.  Sclpione.  Ph.D. 
5  Burr  Drive 
>tychen  N J  0&84Q 


We  are  pleased  to  announce  the  formation  of  a 
licensed  ham  radio  group  made  up  of  members  of 
Alcoholics  Anonymous.  The  purpose  of  Ihe  group  m 
!o  enhance  fellowship  among  the  members  who  may 
have  difficulty  attending  regular  AA  meetings.  The 
plan  is  to  schedule  contacts  via  amateur  radio  at 
prearrajiged  times  and  frequencies.  Contact: 

HAAM  RADIO  4  +  5  +  9 

ARS  N8KDW 

4121  S.  Fulton  Place 

Royal  Oak  Ml  46{]72 

(31 3J  549-5275 
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bv  Michael  Bnce  WBSVGE 


Antennas  West 
Solar  Power  Supply 

Good  for  even  more  than  QRP! 


Antennas  West 

Box  50062 

Provo.  UT  84604 

801-373-8425 

Price  Class:  $290  plus  $10  shipping 


Ifi  the  past,  generaltng  power  from  the  sun 
was  a  hit  or  miss  proposition.  Most  of  the 
early  solar  electric  pioneers  used  surplus 
panels,  with  somewhat  less  than  outstanding 
results-  The  technology  and  economics  of 
converting  energy  from  Ihe  sun  directly  into 
electricity  have  improved  rapid iy* 

Antennas  West's  solar  power  supply  is  an 
excellent  first  step  in  converting  to  solar 
power.  The  heart  of  the  Antennas  West  solar 
moduie  is  the  Sovontcs  P-20t  panel.  Sovonics 
is  a  forerunner  in  amorphous  sili-  ^^^^ 
con.  or  "thin  film"  cells. 


with  the  amorphous  structure.  This  means 
that  an  amorphous  cell  can  be  made  with  less 
material  than  is  needed  with  the  more  com- 
mon crystalline  silicon ,  Amorphous  cells  can 
be  made  only  one  micron  thick,  while  crys- 
talline silicon  ceHs  are  typically  300  microns 
thick.  Amorphous  silicon  celts  are  applied  to  a 
substrate  of  stainless  steel  (as  Sovonics 
does).  Then  the  panel  is  encapsulated  in  Ted* 
laf*,  a  time-tested  weather-,  wear-,  and  ultra- 
violet-resisiant  mateoal. 


i/ 


Innovative  Devetopment 

Until  recently,  most  solar  cells 
were  made  of  crystalline  silicon, 
which  has  the  regular  lattice  struc* 
ture  of  a  typical  crystal— much  like  a      ^^^_ 
crystal  of  salt  or  sugar.  The  amor- 
phous, or  irregular,  structure  considerably  in- 
creases the  possibility  that  light  will  be  ab- 
sorbed, because  the  photons  interact  more 


Wiring  ttie  unit,  panel  to  battery, 

is  quite  simple.  Only  four 

wires  are  used. " 


Sovonics  produces  their  amorphous  cell 
panels  very  much  like  newsprint,  A  roll  of 
staintess  steel  is  on  one  end  of  the  proprietary 
continuous  roll-to-rol!  process,  and  on  the  oth- 
er end,  out  comes  a  40  kitowatt  roll  of  solar 
cells.  In  this  continuous  process,  layer  after 
tayer  of  semiconductor  coating  builds  up  a 
tandem  cell  1/100  as  thick  as  a  human  hair 
The  substrate  is  then  cut  and  installed  into 
different  frames  for  their  tine  of  panels.  This 
construction  results  in  a  panel  that  is  flexible, 
lightweight,  and  unbreakable.  However, 
Sovonfcs  does  not  stop  here,  In  conventional 
solar  panels,  the  interconnections  between 
the  cells  have  proven  a  real  pain  in  the  neck. 


photo  A.  Test  setup  of  the  entire  Antennas 
West  solar  package.  Note  the  difference  be- 
tween the  P-20't  and  the  corner  of  the  Area 
16-2000. 
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Photo  B.  The  small  charge  controller  that 
comes  with  the  package  is  rated  at  eight 
Amps. 


Break  one  of  those  interconnections,  and  the 

panel  is  dead,  Sovonics  has  moved  all  the 
interconnections  to  the  outer  edge  of  the  cells, 
avoiding  the  former  pitfalls^ 

Sovonics  also  has  added  bridging  diodes 
within  the  panel.  By  feeling  along  the  back 
side  of  the  panel,  you  can  spot  the  diode 
"bumps.''  In  the  older  crystalline  cell  panels,  if 
you  lose  one  cell,  perhaps  to  tttermal  shock, 
the  panel  is  useless.  The  bridging  diodes  will 
bypass  the  cell,  allowing  the  panel  to  continue 

to  supply  power.  Likewise,  in  a  con* 

ventional  cell,  a  shadow  falling 
across  a  panel  will  shut  down  the 
entire  panel.  The  Sovonics  panel 
will  continue  to  work. 

Up  to  now,  the  great  majority  of 
solar  panels  on  the  market  have 
^^^  been  in  glass.  Glass  is  heavy,  and 
no  one  would  argue  that  glass 
breaks.  The  Sovonics  panels  can  be  bent, 
shot  with  bullets,  dropped ^  walked  on,  and 
generally  beat  up,  and  still  work.  Because  of 
the  nature  of  amorphous  silicon  cells,  they 


Photo  C.  Current  of  880  milliamps  from  a 
morning  sun.  Notice  shadows  under  the  array. 
The  Sovonics  P-201  is  in  the  foreground. 
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AMATEUR  TELEVISION 


SURVIVES  100,000  FT.  FALL 

KPAS  1  WATT  ATV  XMTR  ON  434  MHZ  WORKED 
PERFECTLY  IN  WB8ELK  LIVE  CAMERA  BALLOON 
THROUGH  100,000  FT  AND  BACK  TO  CONTINUE 
RUNNING  EVEN  AFTER  FREE  FALL  IMPACT  IN  THE 
MOJAVE  DESERT!  VIDEO  SEEN  FOR  300  MILES. 


KPA5-E  board  $169 
Shouldn't  your  ATV  transmitter  be  as  reliable?  Weather 
you  want  to  put  one  in  a  balloon,  R/G  model,  Robot,  use 
as  portable  ATV  xmtr,  or  get  one  In  our  ready  to  go 
TX7C-1  for  the  shack,  with  P.O.  Electronics  you  se&the 
best!  Companion  receiving  downconverter  board  JVC- 

2G  $49,  or  ready  to  go  in  a  cabinet  -  TVC-4G  $89. 


TX70-1 
XMTR 

$259 


TVC-4G 
RECV 
CONV. 
$89 

THE  ATV  TWINS 
Hams,  Call  or  Write  for  our  latest  catalog  of  ATV  gear! 

Transmitters  sold  only  toTech  or  higher  licensed  amateurs 
varified  in  latest  Callbook  or  copy  of  new  license.  5/89 


(81 8]  447<-4565  m-f  aain-5:30pm  pst. 
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EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  H^  Pro  "P'  IS  AN  EXFVUVDA8LE  REPEATER  WITH  THE  FOLUOWING  FEATURES:  A  6ASIC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEIVER.  TRANSMfTTER.  COR.  FRONT  PANEL  CONTPtOLS  AND  INDICATORS,  UOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXfWJSION  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  ENCLOSED,  19-tNCH  RACK  MOUNTASt£  CABINET. 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  8E  AN  AFTER^PURCHASE  ADO  ON  THE  A£?0  ONS  ARE— HIGHER  POWER.  11(V22Q  VAC  POWER 

^JPPLY.  IDENTIFIER.  ALHD  PATCH.  Ofi  CQMPUTEI^  CXiNTROLLERS.  IN  ADOmON  TO  'mESE  ADD  ONS  AN  ADOTTIONAL  RECEIVER  AND  TBANSMrTTER  CAN  BE 

MOUNTED  HHERNALLY  FOR  USE  AS  CONTBOL  LtNKS.  REMOTE  BASE  OR  DUAL  BAMD  OPEHATON.  ETQ 
•  AN  EXTENSION  Rf^NEL  fS  AV^i^lLABLE  FOR  LOCAL  MONlTORliNG  OF  THE  REPEATED  AND  CONTATl^  ALL  NECESSARY  METERING.  STATUS  LJGKTB  AND  INDCATQI^  ALL 
ADO  ONS  ARE  AkWLAatE  FfKJM  THE  COMAANY  AND  ARE  COMPLETE  iNQUiDlNG  WtSTBUCTlONS 
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work  quite  well  in  diffused  light,  such  as  hazy 
humid  weather  or  cloudy  skies.  The  crystalline 
cells  will  fall  flat  on  their  faces  under  those 
condrtions. 

Antennas  West  makes  use  of  the  Sovoni^ 
P-201  panel.  )t  is  rated  at  23  Watts  under  peak 
suri  conditions.  This  boils  down  to  about  1 .6 
Amps  for  battery  charging.  The  P-201  mea- 
sures one  foot  wide  by  four  feet  long,  and 
weighs  under  five  pounds.  Antennas  West 
supplies  a  30-foot  cable  that  is  anached  at  one 
end  to  the  P-201  panel.  This  is  a  four  conduc- 
tor cable  in  which  two  seis  of  the  wires  are 
connected  together.  This  reduces  loss  from 
the  paneMo-conifoiler  cable. 

Setting  Up  the  Panel 

Enough  on  the  theory  of  operation.  The  An- 
tennas West  solar  module  kit  was  extremely 
easy  to  set  up  and  get  running.  When  you 
first  open  the  box  youll  be  greeted      ^ 
by  the  Sovonics  P-201  panel,  if  you 
have  ever  seen  one  of  the  crys* 
tallioe  cell  panels^  all  covered  with 
tempered  glass  and  framed  fn  1/4- 
inch  thick  aluminum  angle  s^ock, 
youll  be  in  for  a  shock. 

The  panel  looks  like  it  iS  made  of 
printed  cardboard.  You  can  twist 
and  tiend  the  entire  panel.  Give  the 

center  of  the  panel  a  good  thump      

with  your  hand  and  it  yields  to  the  ^^^^ 
pressure  applied.  You  will  also  find  a  bag  full 
of  all  kir\ds  of  things.  Terminal  strips,  nuts, 
t)olts.  and  various  other  goodies.  The  Anten- 
nas West  solar  package  is  very  complete.  All 
you  need  is  a  radio  and  battery.  They  even 
included  a  tube  of  RTV  sealer  for  repairs  and 
lor  gluing  the  panel  down  on  a  flat  surface. 
Since  the  connecting  wire  between  the  panel 
has  already  been  attached,  all  you  need  to  do 
is  insert  the  charge  controller  between  the 
panel  and  the  battery.  You  will  also  find  a 
rather  large  technical  manual. 

Instructions 

The  manual  needs  some  attention,  it  is 
printed  directly  from  a  dot  matrix  printer.  In* 
stead  of  opening  like  a  tXK)k  or  magazine,  the 
manual  opens  end  to  end,  much  like  the  old 
'Thunder  Chief"  yellow  tablets  of  my  school 
days.  The  pages  of  the  manual  are  gummed 
together  at  the  top.  I  worry  that  the  pages  wiir 
fall  out  under  constant  use.  Unlike  the  manual 
that  came  with  your  tribander,  there  is  so 
much  information  for  the  new  user  of  solar 
power,  I  can  envision  many  a  newcomer  read- 
ing and  re-reading  the  manual.  My  manual 
had  several  typos,  and  on  several  pages, 
some  ol  the  print  was  unreadable.  Perhaps 
the  ribbon  in  the  printer  got  out  of  its  guide 
when  the  manual  was  printing.  All  and  all 
however,  the  manual  is  quite  complete.  In 
fact,  I  talked  with  Jim  Stevens,  of  Antennas 
West,  about  changing  the  layout  of  the  manu- 
al so  It  would  open  like  a  magazine.  I  also 
suggested  adding  three  hole  punch-outs  to 
each  page. 

I  was  very  glad  to  find  out  what  you  can  and 
cannot  operate  from  the  23  Watt  P-201  paneL 
23  Watts  is  not  much  power,  unless  you  know 
how  10  put  it  to  use.  And  I'm  not  talking  about 
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running  QRP  equipment,  either,  but  also  200 
Watt  radios  ^  The  manual  goes  into  great  detail 
on  computing  your  power  consumption  at 
your  location,  A  very  good  section  on  battery 
selections,  along  with  charge  control,  rounds 
out  the  manual.  The  technical  manual  is  41 
pages  long. 

The  Antennas  West  solar  kit  also  comes 
with  a  series  switch  charge  controller.  This 
will  keep  the  battery(ie5)  from  overcharging. 
By  monitoring  the  terminal  voltage  of  the 
battery,  a  relay  will  open  up  and  stop  all  flow 
of  current  to  the  battery,  preventing  over- 
charging. The  controller  will  then  monitor 
the  voltage  of  the  battery  and  will  turn  on 
the  series  relay  to  maintain  the  full  charge 
terminal  voltage.  This  ''pulse"  charging  will 
reduce  battery  gassing  considerably.  The 
controller  works  super  well  with  the  sealed 
gell/cell  batteries.  The  controller  was  de- 


*'lVs  lightweight,  vandai  resistant 

(repeater  operators  take  note), 

and  shouid  provide  year  after 

year  of  trouble-free  energy 

generation 
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signed  by  KA8IDB.  tt  is  potted  in  epoxy  and  is 
quite  small— about  two  inches  square.  Wiring 
the  unit,  panel  to  battery,  is  quite  simple.  Only 
four  wires  are  used.  The  charge  controller  can 
be  mounted  on  a  wall  with  the  wood  screws 
supplied  or  with  some  double-backed  tape, 
also  supplied, 

Since  my  entire  station  operates  from  solar 
power,  I  isolated  some  of  my  gear  to  operate 
directly  from  the  Antennas  West  solar  kit. 

1  used  my  Argosy  transceiver  and  a  KDK 

2  meter  mobile.  A  50  Ah  geJI/cell  battery 
was  used  for  energy  storage.  I  mounted  the 
P-201  alongside  my  other  panels  on  the 
array  rack.  This  rack  is  tilled  to  optimize  my 
location* 

The  P-20t  is  rated  at  23  Watts  peak  output. 
This  happens  when  the  isolation  from  the  sun 
is  lOOOW/m^  at  42'C,  a  widely  accepted  stan- 
dard. In  real  life,  we  can  count  that  amount  of 
sun  on  one  hand,  (if  you  live  in  Ohio).  Using 
digital  current  and  voltmeters.  I  measured 
maximum  current  of  1 .4  Amps  several  times. 
Depending  on  the  state  of  charge  of  the  bat- 
tery and  the  isolation  of  sunlight,  you  may  not 
see  the  rated  23  Watts.  In  mid-March,  I  aver- 
aged close  to  18  Watts.  No  question,  had  I 
lived  In  the  Sun  Bell,  I  would  have  received 
higher  Watts/day. 

Operating  my  1 00  Watt  Argosy  and  2  meter 
¥U  radio,  I  had  no  trouble  maintaining  com- 
munications. I  operated  several  hours  a  week^ 
mostly  on  CW.  The  FM  gear  was  used  more, 
about  10  hours  per  week.  Had  I  operated 
more,  or  changed  to  a  higher  power  radio,  1 
could  have  added  more  panels  in  parallel  to 
boost  charge  current.  Mo  question  about  it.  23 
Watts  is  not  much,  but  that  is  the  beauty  of 
solar  power— You  can  add  panels  as  your 
needs  grow. 


For  larger  power  requirements.  I  would 
recommend  the  use  of  a  larger  Sovonics 
paneU  along  with  a  charge  controller  that 
will  handle  the  higher  current.  You  can  pur- 
chase additional  P-201  panels  from  Antennas 
West  for  about  $200.  That  breaks  down  to 
about  $S  per  peak  Watt.  You  can  do  better, 
/f  you  know  what  to  buy  and  how  to  intercorh 
nect  the  different  systems  together. 

Drawbacks 

Were  there  some  things  that  I  did  not  care 
for?  The  Sovonics  panel,  as  super  tough  as  it 
is.  is  a  little  rough  around  the  edges  in  quality. 
I  have  talked  with  the  people  at  Sovonics  and 
they  acknowledge  the  qualiiy  control  problem. 
New  equipment  is  being  installed  to  improve 
quality  control.  The  panel  that  came  with  the 
review  unit^  while  working  perfectly  electrical- 
ly, had  some  workmanship  defects.  There 
^^^_  were  holes  that  were  drilled  off-cen- 
ter on  the  back  side  of  the  panel. 
Since  the  panel  does  not  have  a 
frame  as  such,  the  aluminum  sheet 
that  the  lammate  is  bonded  to  was 
not  folded  over  properly. 

You  should  be  aware  of  some  of 
the  down  sides  to  amorphous  sili- 
con solar  panels.  Since  Sovonics 
panels  are  made  using  amorphous 
silicon,  they  suffer  (as  do  all  amor- 
phous  silicon  solai  cells)  from  a 
small  degree  of  degradation.  The  panels  are 
not  as  stable  as  their  crystalline  counterparts. 
The  power  output  will  drop  as  they  age  and 
then  level  off,  usually  within  the  first  30  days 
or  so.  Sovonics  panels  degrade  about  10% 
of  their  rated  power.  The  stainless  sleel 
substrate  used  by  Sovonics  has  an  ''anneal^ 
ing"  effect  on  the  cells.  It  seems  that  after  an 
initial  drop  in  power,  the  panel  will  come  back 
up  slightly.  That  is  why  Sovonics  rates  their 
panels  lower  than  other  manufacturers.  This 
gives  the  end  user  a  more  realistic  power 
capacity. 

Because  amorphous  silicon  panels  are  less 
efficient,  you'll  require  twice  the  surface  area 
for  the  same  amount  of  energy  produced  us- 
ing a  crystalline  cell  panel. 

All  and  all,  I  was  very  happy  with  the 
Antennas  West  QRV  solar  package.  After  you 
get  used  to  the  strange  appearance  of  the 
Sovonics  panels  you'll  find  it  a  strong  p^t* 
former.  It's  lightweight,  varnJal  resistant  {re- 
peater operators  take  note),  and  should 
provide  year  after  year  of  trouble-free  energy 
generation.  Even  if  you  don't  want  to  limit 
yourself  to  only  23  Watts^  just  keeping  the 
module  in  the  closet  will  provide  emergency 
power  for  those  times  when  you  may  need 
electricity  most.  If  you  like  the  idea  of  using 
solar  energy  to  help  power  your  shack  but 
don't  want  to  spend  a  lot  of  time  and  money, 
the  Antennas  West  QRV  solar  package  is 
Ideal.  And  if  you  want  to  keep  connected  to 
the  grid,  but  like  the  idea  of  a  small  emergency 
power  supply,  again  this  solar  package  fits 
the  bill. 

The  Antennas  West  ORV  sofar  package  is 
the  most  complete  and  thought-out  design  for 
the  newcomer  to  solar  electric  power  on  a 
small  scale. 
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IC-275H  lOOW  2m  FM/SS8/CW 

IC'375A  25W220™/SS8/CW  (c/o) 
IC-475A  25W  440  FM/SS8/CW  w/ps 
IC'475H  75W44DFM/SSB/CW....... 

IC-575A  25W6/10mxcvrw/ps...,*. 
IC-575H  100W6/10mxcvr.„ 


Regular 
1299,00 
139900 
1399  00 
1399.00 
159900 
1399.00 
1699.00 


SALE 
1099 
1199 
799^^ 
1199 
13G9 
1129 
1459 


VHf/UHf/t2  GHz  MoMei 
IC'37A  25w  220  FM/TTP  mic...  (c/o) 
IC-47A  25w  440  FM/TTP  mic...  (c/o) 

PS-45  Compact  8A  power  supply ... 

UM6/EX-388  Voice  synthesizef  ..* 

SP40  Slimline  external  speaker.*. 

IC'28A  25W2mFM,TTPrTTic.... 

IC^28H  45W  2m  FM.  TTP  mic 

IC-38A  25W  220  FM,  TTP  mic 
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RP-3010  4^0MHz  lOW  FIVt  repeater... 


299.00 

299,00 

349.00 

349.00 

34900 
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699.00 
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34.99 
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35.00 

20.00 

22.00 
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299« 
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319'^ 
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Du0  lo  ttie  siz«  of  the  JCOM  prtiduct  lirm.  ^ome  accessory 
tf^FTis  ^rt  nol  lasted.  If  you  tiAve  A  question,  please  calf 
AH  pfices  $liiOkVfi  fire  $ubjfif:t  to  cftanse  wtlhaut  natict 

Top  Trades  !  •  We'll  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Wnte  or  Call  tor  our  Quote  Today! 


VISA 


H.iful-helds 

IC-2A  2-meters.. 

IC-2AT  with  TTP 

tC'02AT/High  Power 
IC'04AT  TDr  440  MHz 

ICu2AT  [Qr2frtw/TIP 
IC.U4AT  440  MHz.  TTP 

IC  2GAT  for  2m,  TTP 
I C  40 AT  440MHz.  HP 

IC-32AT  2m/440^;iHz 


R&gufar  SALE 
289.00  259'^ 
319.00  279** 

409.00  349" 
449  00  3S^* 

329  00  279« 
369.00  289« 

429  00  379^^ 
449,00  399^^ 

629  00  559" 


FREE  Battery! . . . 

BF-23  eOOma  i  4V  •  No  Chafge  with 
ptifthas«  Qi  IC-U2AT  or  lC'u4AT 


Airrr^^t  band  handheids  Regular  SALE 

IC-12A!  IW  r2GH^  FM  KT/halt/CirmP  473  00  369^^ 
IC-12GAT  lW12GHzHT/batt/cgf/TTP    529  00  469^^ 

A-2  5W  PEP  syntb  aircraft  HT 525,00  479'^ 

A  20  Synth,  aircraft  HT  w/VOI? ,..    625.00  569^^ 

A  cce^sories  for  a  //  ex  cept  micros  R  egu  la  r 

fiP'7  425msh/13  2V  Nicad  Pak  ■  use  BC  35  79.00 
BP-«  800mflh/3-4V  Nicad  Pak  ^  use  BC'35...  79  00 
BC-35  Drop  in  desk  charger  ^or  all  batteries  79.D0 
BC-16U  Waif  chMger  tor  BP7/BP8.............    21.25 

IC-ll  Vinyl  case  tor  Dk  using 8P'3 2050 

LC-14  Vinyl  case  lor  DIk  using  BP  7/8 20  50 

LC-02AT  Leather  case  for  Dix  models  w/aP  7/3    54  50 

Acceja^ori^^  for  IC  and  IC-O  series  Regular 

BP-2  425mah/7  2V  Njcad  Pak    jse  BC35 49,00 

BP-3  Extra  Std.  250  mah/8.4V  Njcad  Pak  ....  39.50 

BP-4  Alkaline  battery  case. 16  00 

eP'S  425mih/10.SV  Ntcad  Pak  -  use  BC35  65.00 

CA-5  5/8  wawe  leiescoping  2m  snienng  ......  19J5 

CP-1  Dg  hgtiter  plug/cord  lor  BP3  or  Ofx..„  13,6S 

CP40  Battery  separation  cat)le*t/clip ........  22  50 

OC-l  DC  operation  pak  far  standard  models  24.50 

He-ISD  Mobile  mtg,  bkt  for  ali  HTs............  25  99 

LC-2AT  Leather  case  for  standard  models.....  54.50 

RBI  Vmyl  waterproof  radio  bag.. 35.95 

HM-9  Speaker  microphone.....-......* 47.00 

HS-lO  Boom  microphone/headset 24.50 

HS'IPSA  Vox  unit  tor  HS  10  &  Deluxe  only  24  50 

HS'IOSB  FU  unrl  lor  HS  10 ._  24.50 

SS-32SMP  Commsp€i32'toneenc<>def  ......  27  95 


For  other  HT  Accessories  not  tisted  please  CALL 


R-71A  lOOkHz  to  30MHz  receiver... 
RC'll  Infrared  remote  controller. 

FL-32A  500  Hz  CW  inter 

f  L-63A  250  Hz  CW  filler  (Ist  IF)  . 
FL-44A  SSB  filter  (2nd  lf),„„.„, 

EX-257  FM  unit..,.,. ,„.„.., 

EX  310  Voace  synthesizer ......... 

CR-64  Hig^  stabHity  oscillator  x 

SP-3  External  speaker 

CK-70(£X^299)  12V  OCoplmn.., 
MB  12  Mobile  mpuot.... 

R-7000  ?5MH2  to  2GHz  scan  rcvr 
RC-12  Infrared  remote  controller. 
EX-310  Vofce  synthesizer ,......., 

TV-S7000  ftTV  umt.„,.......„„*. 

AK -  7000  Radiat J ng  antenna ...... 
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■*¥T*tl    r  w  > 


1   p  I-  I   fa 


Regular  SALE 
$999  00  869'^ 

70.99 

69.00 

59.00 
178.00  159'5 

49.00 
59.00 
79.00 
65.00 
1299 
25.99 
1199.00  1029 
7099 
59.00 

139.00  129^^ 
99.00 


HOURS  •  Mon  thru  Fri  9-5:30;  Sat  9-3 

WATS  lines  are  for  Quoles  A  Ordering  only. 
use  Regular  line  for  ottier  tnlo  &  Service  depL 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


I 


tnc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES  ■  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKLIFFE.  Ohio  4409? 

28940  Euclid  Avenue 

Phone  (216)  585  7388 

Ohio  WATS  1-800  362  0290 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone (407*  894  3238 

Fla  WATS  1  800432  9424 

Ou^t^tdf  1    ortA  *^*n   lAir 


CLEARWATf R,  Fla.  346?5  IAS  VEGAS,  Nev.  89106   CHieAGOJIImois  SOUO 


1898  Drew  Street 

Phone  1813)  461-4267 

fia  In-State  WATS 


1072  N  RaDtho  Of>ve 

Phone  (7021  647  3114 

No  In  State  WATS 

Oiilside  t    OAn  f"ij   cni 


1-800  321-3594    SVl  800-327  1917    No  Nationwide  WATS    aSM-800  634-6227 


[RICRSON  CnUMIINfCATIONS 

s*5e  H  Mtwaukff  Avenue 
PhoneJnifU  5181 

{iroi^^l  800-621-5802 


number  IB  on  your  Feedback  card 


Decoding  OSCAR  Telemetry 

Part  II 


by  James  R.  Miller  G3RUH 


Pan  I  of  this  ankle,  (in  the 
May  '89  issue  of  73)  covered 
lelemciry  info  on  OSCAR-9 
(UoSAT-1),  OSCAR- 11 
(UoSAT<2),  and  OSCAR-13 
fP3C).  Thi.s  firifil  part  covers 
telemetry  info  on  Fuji-OSCAR- 
12  (F-0-12),  and  some  birds  yet 
to  be  launched:  UoSAT-D  and 
the  MicrosaLs,  (Note  that  F-O-12 
is  NOT  the  same  as  UoSAT-D,) 


Fuji  OSCAR-I2 

General:  JAS-1  or  Fuji-OS- 
CAR- 12  was  launched  on  August 
12,  1986  from  the  souihern  lip  of 
Japan.  It  carries  two  transpon- 
ders: a  traditional  one  for  SSB/ 
CW,  and  ihc  world's  first  space* 
borne  packet  radio  BBS.  In  orbit  1600  km 
( 1000  miles)  high,  it's  inclined  ai  50  degrees 
to  the  equator  with  a  period  of  !  20  minutes.  It 
offers  users  an  aggregate  of  two  hours  com- 
munication per  day .  When  in  SSB/C  W  mode, 
it  sends  telemetry  in  Morse  code  on  435,795 
MHz,  When  in  the  digital  mode,  telemetry 
and  traffic  is  in  the  AX. 2 5  packet  format  on 
435.910  MHz.  Nowadays,  FO-12  is  some* 
what  troubled  by  insufTictent  power  from  the 
solar  panels  to  suppon  the  digital  mode  full- 
time.  The  improved  JAS-2  is  in  preparation 
and»  based  on  the  experience  of  its  predeces- 
sor, it  should  be  highly  successful. 

Since  the  digital  mode  .supports  a  packet 
mailbox,  users  can  also  transmit  data  in  the  2 
nK:ter  band  to  the  satellite.  The  modulaiion 
fonnat.  however,  is  not  the  same  as  for  ter- 
restrial packet.  Nevertheless,  you  do  need  a 
packet  radio  Terminal  Node  Controller 
(TNC). 

Data  Transmitted:  In  the  digital  mode, 
FO-12  sends  Us  telemetry  in  ''unconnected** 
AX.25  packet  frames,  which  appear  on  your 
terminal  as  seen  in  Figure  I .  You  will  see  that 
the  telemetry  contains  40  numbers  which  you 
can  decode  into  voltages,  currents,  tempera- 
tures, status  p^^ints,  etc..  using  the  published 
equations.  For  example^  the  first  item  is  "'To- 
lal  Solar  Array  Current,  mA/*  and  decodes 
as  I  =  1.91  X  (N-4).  Setting  N  =  275,  you 
find  that  this  current  is  5 1 8  mA. 

In  addition  to  the  teiemctry  data,  you  would 
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Photo  A.  FO-12  PSK  Packet  Radio  Modem.  This  uses  regular  CMOS/ 
TTL  ch ips  o nd  / lo  ha  rd-to-g e t  pa  rts ,  77;  is  m  odem  is  used  with  th e  FO- 1 2 
fiying  BBS  and  AMSAT-NA  's  forthcoming  MicroSats.  PSKrmHiemsare 
also  used  for  PSK  packet  experiments  terrestrially,  through  OSCAR- 
IS  *s  voice  trmisponder,  and  even  meteor  scaiter. 


also  be  able  to  monitor  the  packet  traffic .  This 
looks  no  different  from  the  familiar  terrestrial 
scene,  except  it*s  faster! 

Telemetry  Fonnat:  In  contrast  to  conven- 
tional local  packet  radio,  which  uses  two 
tones  (AFSK)  to  signal  binary  "0"  or  "1," 
FO-12  uses  phase  shift  keying  (PSK)  modula- 
tion. The  carrier  phas^  is  changed  by  180 
degrees  (invened)  when  a  chaiige  in  binary 
level  is  signaled. 

The  downlink  carrier  on  435.910  MHz 
passes  through  a  balanced  modulator  driven 
by  the  AX.25  digital  data  at  1200  bits/s  to 
generate  PSK, 

The  uplink  is  different:  1200  bits/s  data  is 
exelusive-ORed  with  its  1200  Hz  clock 
(called  "Manchester^'  coding),  and  Ih/s  au- 
dio is  transmitted  FM  on  145.850,  145.870, 
145.890,  or  145,910  MHz, 

Telemetry  Demoduknifm:  A  PSK  demodu- 
lator consists  of  a  phase  reference  derived 
from  the  received  audio  with  a  special  phase- 
locked  loop  (PLL),  and  a  phase  detector  to 
extract  the  phase  changes  and  convert  them  to 
digital  bits.  In  addition,  the  received  signal  is 
subject  to  16  kHz  total  Doppler  shift  due  to 
the  spacecraft's  movement*  at  a  maximum 
rate  of  40  Hz  per  second  .Tuning  the  receiver 
by  hand  to  follow  this  is  practically  impossi- 
ble, so  an  auto-lune  circuit  is  essentia!,  espe- 
cially if  you  want  to  turn  antennas  and  operate 
a  keyboard  as  well . 

The  G3RUH  FO-12  PSK  Modem  provides 


all  the  above  functions  plus  an 
uplink  modulator.  It  has  been 
available  since  1986,  w^ith  about 
500 presently  in  use-  This  modem 
can  also  be  used  for  experimental 
PSK  work  either  terrestriuily  or 
through  0SCAR-13^s  voice 
transponder.  A  power  advantage 
of  some  10  dB  over  normal  pack- 
et signaling  is  typical. 

Decoder/ Modem  Specifica- 
tions: 

Downlink— Input  50  mV  to  5V 
RMS  audio  from  SSB/CW  re- 
ceiver. PSK  demodulator.  Out- 
put TTL  digital,  1200  bps. 
Uplink-Input  TTL  digital.  1200 
bps;   Output.    1200  bps 
Manchester  encoding  modula- 
tor to  mike  level. 
Connects— To  AX, 25  TNC's  ''modem 
disconnect  jack.*'  Suitable  for  TNC-2 
and  derivatives,   such  as  TNC'200, 
TNC-220,  Tiny -2,  PK-8U.  PK-87,  PK-88, 
etc. 
Digital  AFC— Tracks  changing  Doppler  shift 
via  the  up/down  lines  of  all  known  ICOM, 
Trio/Kenwood,  and  Yacsu  receivers. 
Controls— Auto-tune  on/off,  PLL  band- 
width, Lock/Tune/Power  LEDs. 
Set-up — Three  trim  pots;  PLL  frequency,  '^ 
supply  voltage,  and  up/down  tuning  sensi- 
tivity set. 
Power/PCB-l2V  @  40  mA.  Built-in  AC 
PSU  options.  Double-sided  plated  through 
PCB,  160  X  100  mm.  1 1  ICs,  40  resistors, 
25  capacitors. 
Availability— The  PCB  is  available  from 
AMSAT*UK  (17  pounds  airmail).  You 
may  al^  order  it  from  AMSAT-VK  and 
Project  OSCAR.  RadioKit  sells  the  PCB 
plus  full  kit  of  parts.  AMSAT-NA  stocks 
no  satellite  products,  though  this  could 
change  in  response  to  demand.  Phone  to 
check.  All  addresses  and  numbers  are  at  the 
end  of  this  article. 

Associated  Equipment:  You  mtist  use  a  70 
cm  SSB  radio  to  receive  FO-12  on  435.910 
MHz.  Tuning  rate  should  preferably  be  20 
Hz/step  or  better.  You  can  use  100  Hz  steps, 
but  at  the  expense  of  data  errors  when  badly 
mi.stuned.  You  can  take  audio  direct  from  the 
external  speaker  socket.  Some  receivers  will 
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WE  HAVE  WHAT  YOU  WANT! 


Yes,  the  HR  2600  is  now  IN  STOCK 
and  ready  for  immediately  delivery. 

Lots  of  new  features  including  built  in 
repeater  split, 

CALL  NOW  FOR  PRICE 


/F  YOU  BUY,  SELL  OR  COLLECT 
OLD  RADIOS,  YOU  NEED... 

MUgUE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  •■  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  Wa  &  SO's  Hedios  &  more... 
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Free  Sample.  ^-Morrth  Trial*  $11. 
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rovjsion  copy  protection. 
THE  OrarTAL  VIC3EO  STABI' 
LIZER  COMFLETELV 
ELIMINATES  ALL  COPY 
PHOTECnOMS  AND  JAM  ^ 
MING  SIGNALS  AND 
BRINGS    YOU    CRYSTAL 

CLEAR  PcmjRea 

WARNING 
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FEATURES 

•  Disy  to  us*  And  a  »rbap  to 
install 

#Tli«  b«tt  and  most  «Kclt- 
Eng  vid«o  ttabillzer  In  the 
market 

•  Siaie-of-the-Art  Micro- 
chip Technology 

•  1 00%  aLTiomfitic 

•  Worfcs  on  all  VCRs  &  TVi 
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•  1  year  warranty 
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{$4p&h} 


ToOrder:    Visa,  M/C,  COD      M-F;  9-6 

1.800-445-9285     or    516-568-9850 
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5S1W  Merrick  Rd      Valley  Blream      NY      11530 
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5417  Jit  Vtew  Circle.  Tampa.  Florida  33634 

Phone:  (813)  885-6091  Telex:  289-237  (NAVL  UR)  Fax:  (813)  885-3789 


I 


can  wtjh  your  system  CART^ 


2'^2rtS?2i'D.Tvwr  '^^  *  '^'  lSV,Swi.chjna™Rply 


crYslBl  ccn trolled  .^DCPSJt1i9^95 


Computer  Control    Touchtone  Decoder     Decode-A-Pad 

1 YAESU  FT-727R     ^  *^'9'*  sequence;  &  QUAD      Toiichione  to  RSZ32 

expansion  4  relay  option  300  @aud  Fnlerface 


■f  I  ii  1 1  ■ 

^9 


Mini 
Gat 

Allows  H.T  to  scan  100 
Chanr>Bls  &  progranns 

H.T.  for  field  use!  DigUal  "S" 
Meters  comment  ffefas;  auto 
restirDe  &  delay;  Scan  Lock- 
ouls;  Loads  FTT27  in  15  sec. 
Handwara.  cables,  &  disk 
included  for  064  or  IBM 


2"x3" 
TSDQ 


8/20  V  &  audio  In:  Field  Pro- 
gram 50,000  Codes;  Mom.  & 
Latching;  DPDT Relay; Wrong 
digit  resel:  LED  fordigitvaJidS 
laicJi;  Inc.  24  Pm  connertor 
QUAD  option  adds:  foui  2 
Amp.  relays:  5  digit  master 
Of\/off  control  lor  escti  relay. 


CIRCLE  243  ON  READER  SERVICE  CARD 


Model  727       $39.95     Itsdq  s?9.95  quad  $99^5 


AUDIO  BLASTER 


ucaiw  A-iy^ 


Usa 


computers 


D«codas  16  touchtones 
Includes  Saslc  program 


DAP    5  89.95 


12  VoFtCM 


SWrrCHER 


iVACSV.SA. 


IC02:0*^T;FT727;4 1 1 
'uie;FT3O9:i09:73:23 

c-'JAniriiir*  Audio  Amp. 


Module  installs  inside  atl  H.Fs; 
'■■  watt  audto  amp  \  When  it  needs 
^0  be  loud!  Installs  m  tS  Min.  Used 
police,  firdl 

ENGINEERING  COt^SOLTING  feStlS? 
583 CANOLEWOOD ST,  '-a   -". 

BREAp  CA  §2621 
TEL:71 4-671 -2009  '  FAX:714-25S-9984 


(BBS)  on  disk  for  yp  (o 
300  users;  tot^tdna  oommanifs  recall  & 
spea  k  messag  es .  In  te  rf  aca  to  repaaters  or 
(or  Individual  use  Works  ell  1HC%  C64  or 
128;  gives  your  Pactcot  terminal  a  volceT 
Inc-  disk  &  Interface 


PKTA     5183.95 
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Designation 

Name 

"Owner'* 

Mission 

MicfoSai-A 

PACSAT 

AMSAT-NA 

Packet  Radio  BBS  (PACSAT) 

MrcfoSat*B 

DOVE 

BRAMSAT  (Brazil) 

Vok;e  synthesis  experiment 

MiCfoSat-C 

NUSAT 

Weber  State  Unlv 

CCD  TV  Camera  Experiment 

MicroSat-0 

LUSAT 

AMSAT-LU 

Packet  Radio  BBS  (PACSAT) 

Designation 

Downlink 

UptinksMHz 

Signaling  Format                    ' 

MicroSat-A 

437.050 

145.900/920/940/960 

AX,2S  1200  bps  as  FO-1 2 

MicroSat'B 

145.973 

BFM  Voice 

MicroSai-C 

437;100 

AX.25  1 200  bps  as  FO-12 

MiCfoSat*D 

437.150 

t45.840/660/880/9(X) 

AX.25  1200  bps  as  FO-12 

Table  L 


have  a  separate  AF  output  socket  on  the  rear 
panel  thai  bypasses  the  volume  controL  To 
transmit  on  the  uplinks,  you  need  a  2  meter 
FM  transmitter. 

FO-12  is  very  strong,  so  you  can  use  a 
vertical  collincar  antenna  at  close  range. 
Muny  operators  favor  beam  antennas, 
though,  and  they  will  have  more  than  enough 
gain  for  practical  purposes.  Steering  in  az- 
imuth is  then  essential  and  elevation  highly 
desirable,  if  you  want  to  be  able  to  observe  all 
passes. 

An  AX, 25  Terminal  Node  Controller 
(TNC)  is  essential  for  use  with  a  suitable 
VDU  or  computer  terminal  just  as  for  terres- 
trial packet.  You  can  process  tclemciry  data 
by  hand  or  by  a  simple  program  on  the  com- 
puter.  It  is  not  possible  to  display  the  raw  data 
dircc^y  from  the  modem  on  a  VDU  or  1200 
baud  terminaK  as  it  is  in  AX, 25  packet 
format, 

Reading:  The  FO-12  Handbook  contains 
fiiH  descriptions  of  the  satellite  and  its  sys- 
tems, as  well  as  esseniiat  details  of  telemetry 
decoding. 

Fuji-0SCAR^I2  Technical  Handbook , 
AMSAT-UK,  London,  E12  5EQ,  EngJund, 
64  pages  (obtain  from  AMSAT-UK,  4 
pounds  airmail,  AMSAT-VKt  or  Project 
OSCAR), 

Miller  J,R.,  G3RUH,  ^'A  Packet  Radio 
PSK  Modem  for  JAS-1 /FO-12;"  Ham  Ra- 
dio, February  1987,  pp.  8-22. 

Aljcrosats 

General:  Four  small  Microsais,  conceived 
by  AMSAT  North  America,  are  presently 
under  construction  and  testing.  Launch  is 
scheduled  for  the  second  half  of  !9S9.  along 
with  tJoSAT-D  (and,  of  course,  the  primary 
commercial  mission  SPOT-2).  Sec  Table  I 
for  a  summary  of  their  main  features.  Their 
orbits  will  be  circular,  much  like  UoSAT- 
2's,  and  polar  with  a  99-minuic  period  and 
app^u^nces  around  10:30  a.m.  and  10:30 
p.m.  local  time.  They  will  be  stabilized, 
Earth*pointing,  with  strong  signals,  hopeful- 
ly reiiuiring  only  omnidirectional  antennas. 

At  the  lime  of  writing  this  anick  (February 
1989) ,  details  of  the  telemetry  data  and  pack- 
el  BBS  access  have  not  been  finalized,  but  we 
expect  them  to  be  quite  straightforward, 

Associaied  Equipment:  Since  communica- 
tion with  Microsats  A/C/D  will  be  identical 
to  communication  with  FO-12*  simply  refer 
to  the  FO- 1 2  section  of  this  article  for  details 
of  the  cquipmeni  you  need. 

Reading:  The  Microsats  arc  new,  and  the 
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concept  is  evolving  fast.  The  paper  by  Tom 
Clark  sketches  the  program  from  its  concep- 
tion to  today,  and  explains  the  designs  in  a 
very  readable  and  entertaining  style. 

Clark  T.,  W3IW1,  ^^AMSAT's  Microsat/ 
PACSAT  Program,"  Proceedings  of  the  7tk 
ARRL  Computer  Networking  Conference, 
October  1988,  pp.  4 1-47. 

Johnson L.V.»  WA7GXD,  ''Microsat Pro- 
ject—Flight CPU  Hardware,**  Proceedings 
of  the  7th  ARRL  Computer  Networking  Con- 
ference, October  \9%B,  pp.  \Q4- 106, 

Price  H.,  NK6K,  and  McGwier  R., 
N4HY,  *  PACSAT  Software/*  Proceedings 
of  the  7th  ARRL  Computer  Networking  Con- 
ference, October  1988,  pp,  145-149. 

UoSAT-D 

General:  UoSAT-D  is  scheduled  for 
launch  on  Ariane  in  the  second  half  of  1989, 
with  4  AMSAT  Microsats  and  the  primary 
commercial  mission,  SPOT-2. 

The  orbit  will  be  circular^  much  like 
UoSAT-2*s.  polar  with  a  99-minute  period 
and  appc;irances  around  10:30  a.m.  and 
10:30  p.m.,  local  lime,  with  strong  signals, 
Hopeftjlly,  it  will  require  only  omnidirec- 
tional antennas. 

The  downlink  frequency  will  be  around 
437  MHz  FM,  and  user  uplink  around  145 
MHz  FM.  UoSAT-D  will  use  a  9600  bits/s 
data  rate  in  both  directions  with  AX.25  pack- 
et radio  format. 

As  above,  details  of  the  telemetry  and 
packet  BBS  access  have  not  been  finalized 
yet,  but  we  expect  them  to  be  straight- 
forward. As  the  number  of  experienced  users 


aJlJAS>BEAOC*l  <UI  C>: 

JAS-1  RA  88/(>3/19  07:11:58 

275  546  684  690  743  976  B87  861  002  349 

644  OUl  519  532  538  546  548  538  686  nOl 

710  712  690  746  738  674  921  144  00C>  000 

010  101  100  bW   100  000  001  101  111  000 


grow,  we  foresee  more  automated  communis 
cation. 

Telemetry  Format:  Uplink  and  downlink 
will  use  9600  bits/s  direct  FSK,  That  is,  *  F ' 
will  cause  an  increase  in  carrier  fr^juency, 
and  **0^'  a  decrease. 

Precisely  controlled  shaping  of  the  bit  tran- 
sitions will  be  essential  to  constrain  the  data's 
audio  spectrum  to  under  7  kHz,  and  to  ensure 
reliable  communication  through  con- 
ventional FM  radios  with  a  20-25  kHz  radio 
channel. 

The  data  will  also  need  to  be  randomized 
(scrambled)  before  transmission,  and  un- 
scrambled again  after  reception.  This  is  to 
ensure  that  no  long  ains  of  all  '*ls**  or  all 
**0s"  are  transmitted,  which  would  be 
especially  error-prone  in  this  modulation 
arrangement. 

Because  the  audio  bandwidth  is  somewhat 
wider  than  the  normal  voice,  signals  must  go 
directly  from  the  receiver's  FM  discrimina- 
tor to  the  transmitter's  varactor  frequency 
modulator. 

Telemetry  Demodulation:  The  G3RUH 
96(X)  Baud  Packet  Radio  Modem  was  intro- 
duce in  raid- 1988,  and  by  February  1989 
some  500  modems  were  in  worldwide  circu- 
lation for  high  speed  terrestrial  packet  radio 
links. 

UoSAT-D  has  an  identical  modem  design 
onlward.  The  modem  provides  all  the  modu- 
lation  and  demodulation  circuits  required  for 
UoSAT-D.  irs  designed  for  use  with  a  Ter- 
mini Node  Controller  (TNC),  typified  by 
the  TNC-2,  TNC-200,  TNC-220.  Tiny-2, 
PK  80,  PK-87,  PK-88,  etc.  It's  a  high  perfor- 
mance, full-duplex  modem  that  works  with 
most  voiceband  NBFM  radios,  assuming  on- 
ly minor  modifications. 

A  key  feature  is  digital  generation  of  the 
transmit  audio  waveform.  Precise  shaping 
compensates  for  the  amplitude  and  phase  re- 
sponse of  the  receiver.  This  results  in  a 
'* matched  filter"  system,  which  means  that 
the  received  audio  offered  to  the  data  detector 
has  the  optimum  characteristic  (eye)  for  mini- 
mum errors.  It  also  allows  very  tight  control 
of  the  transmit  audio  bandwidth. 

Decoder  Specifications: 
Modulation— FM.  Audio  applied  direct  to 

TX  varactor,  ±  3 
kHz  deviation  gives 
RF  spectrum  20  kHz 
wide  (-60dB>.  Fits 
standard  channel 
easily, 
TX  Modulator—Eight- 
bit  long  digital 


8JlJAS>BEAa)N   <lll  C>: 

JAS-1  MO  88/03/19  07:12:00 

Mailbox  available. 

a-jftware  loaded  at  88/03/17  05:25:00 

Mrjde  iJD  Transmitter  will  be  toggled  (M/OFV 

every  two  hours  using  this  ep^ch. 


Figure  i ,  FO-12  telemetry  in  '  'unconnected " '  AX.  25  packet  frames 
as  they  appear  an  your  termina  i  The  telemetry  contains  40  numbers 
which  you  can  decode  into  voltages,  currents,  temperatures,  status 
points,  etc. 


F.I.R.  transversal 
fUter  in  EPROM  for 

transmit  waveform 
generation  (12'bit 
optional).  Gives 
••brick-wall"  audio 
spectrum.  Typically 
-6  dB  at  4800  Hz, 
-50  dB  at  7500  Hz. 
Allows  compensa- 
tion for  distant  re-, 
ceiver  (the  channel) 
to  achieve  perfect 


RX  eye*  Up  to  16  TX  waveforms  (32  op- 
tional), jumper  selectable.  Outpui  ad- 
justable 0-8  V,  pk-pk. 

Scrambler— (Randomizer):  17-bit  maximal 
length  LFSR  scrambler.  Jumper  selectable 
Data  or  BERT  (bit  error  rate  test)  mode. 

RX  Demodulators-Audio  from  receiver  dis* 
criminaior,  50  mV-iOV,  pk-pk,  3rd  order 
Butterworth  filter,  6  kHz.  Data  Detect  cir- 
cuit for  use  on  simplex  (CSMA)  links.  In- 
dependent unsc rambler.  New  digital  PLL 
clock  recovery  circuit  with  l/256th  bit  res- 
olution. Average  lock- in  time,  50  bits  (de- 
pends on  SNK), 

Connects— to  AX. 25  TNC  '* Modem  Discon- 
nea"  Jack.  Suitable  for  TNC-2  (and  any 
other,  provided  the  internal  modem  can  be 
bypassed).  Standard  TNC  digital  connec- 
tions needed;  TXData,  TXClock  (16x  bit 
rate),  RXData,  Data  Detect  ('^DCD'^), 
GND.  TTL  levels.  RADIO:  TX  Audio, 
RX  Audio,  GND. 

Power/PCB— 10"  1 5  V  DC  at  40  mA  (CMOS 
ROMs),  170  mA  (NMOS  ROMs}.  Total 
19  ICs  (13  CMOS,  two  DACs,  two 
EPROMs).  5  volt  regulator  and  heat  sink. 
160  X  100mm  double-sided,  plated 
through,  solder  resist,  full  ground  plane. 
No  hard-to-gei  parts*  Instruction  booklet, 
16  pages. 

Availability— The  PCB  is  available  from 
G3RUH  (19  pcundfi  airmail  plus  6  pounds 
for  the  pair  of  EPROMs,  which  you  may 


Photo  jS.  fO-l2  PSK  Modem  in  cabinet  showing  controls. 


copy).  Assembled/tested  boards  can  be 

obtained  from  Pac-Comm.  RadioKit  plans 

to  stock  complete  kits  of  parts— check. 

Project  OSCAR  will  take  PCB  orders. 

Canadian  outlets  are  being  arranged. 

Associmed  Equipmem:  You  can  use  a  70 
cm  FM  radio  to  receive  UoSAT-D.  Tuning 
rate  can  be  quite  coarse;  1  kHz  steps  will  be 
adequate.  You  must  take  audio  direct  firom 
tbe  rcceiver*s  FM  discriminator,  implying  a 
minor  internal  modification.  To  transmit  on 
the  uplink,  you  need  a  2  meter  FM  transmit* 
ter*  Apply  modulation  directly  to  the  varaaor 
to  provide  true  FM.  UoSAT-D  should  be 
strong.  A  vertical  colli  near  antenna  may  be 
adequate  at  close  range. 


An  AX. 25  Terminal  Node  Controller 
(TNC)  is  essential  to  use  with  a  suitable  VDU 
or  computer  terminal,  just  as  for  terrestrial 
packet.  It  is  not  possible  to  display  the  raw 
data  direct  from  the  modem  on  a  VDU  or 
9600  baud  terminal  device  as  it  is  in  AX. 25 
packet  format. 

Reading:  Ward  J,,  Ge/K8KA,  The 
UoSAT-D  Packet  Communications  Experi- 
ment," Proceedings  of  the  7th  ARRL  Com- 
puter Networking  Conference,  October  1988, 
pp.  186-193. 

Miller  J,R.,  G3RUH,  ^^^eOO  baud  Packet 
Radio  Modem  Design,"  Proceedings  of  the 
JihARRL  Computer  Networking  Conference, 
October  1988.  pp.  135  140, 


Nymber  19  on  your  Feedback  card 
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Great  Ideas  From  Our  Readers 


Voltage  Doubler  Circuit 

/  Ve  used  this  circuit  tor  ttie  past 
two  years  to  drive  refays  of  24  and 
28  volts  DC  from  a  12-volt  power 
supply,  it  is  a  DC-DC  converter 
which  powers  a  28-vott  DC  anten- 
na relay.  You  can  use  ttiis  circuit 
with  aimost  any  PNP  or  NPN  pow- 
er transmission.  H  will  work  the 
first  time  every  time. 

At  hamfests,  28-voft  relays  of- 
ten cost  fess,  but  because  of  the 


voltage  rating,  most  hams  don't 
buy  them. 

Parts:  For  tit,  yoo  7/  need  a  NE 
555  timer  CI  &C2  require  50  ^F/ 
25  volts  Oa  NPN,  Q1:  riP29; 
TIP 1 20;  2N4922;  TIPBI;  TIPIIO: 
and  2N492t.  PNP,  02:  TtP30; 
TIP  125;  2N4919;  TIP62;  TIP62; 
TfPl15;and2N4918. 

Chuck  Steer  WA3IAC 

Philadelphia  PA 


{§)  500  mA 


m 


«tKHt 


OUTPUT  I 


OUTPUT   2 
SMA 


OUTPUT  2 
SMA 


50  0 
MICROSTRIPS 


MILLED 

BRASS  HOUSING 


OR 


CUT  PC   BOARD  AMD 
SOLDER  SAGE^  WIRE 
LJIME  TO  THE   BRASS 
HOUSING 


R2 


PROPER   LEAD  CONFIGURATION 


COUPLED 


MAIN 


? 


0  85" *jn   MAIN 

\ 


COUPLED 


2-Way  2304/2160  MHz 
Power  Divider 

Here's  B  handy  tittle  device  for 
10cm  enthusiasts.  This  allows  a 
user  to  split  the  power  of  the  preci- 
sion LO  input  into  two  SOD  equal 
power  2160  MHz  non-interacting 
signai  sources.  Both  outputs  go  to 
their  respective  receive  and  trans- 
mit mixers,  which  are  indepen- 
dent of  each  other 

SMA  stands  for  small  miniature 


adapter,  one  of  only  severat  con- 
nectors that  should  be  used  at  2 
GHz  and  above^  Check  also 
Sealectro,  inc.,  225  Hoyt  St,, 
Mamaroneck  NY  t0543,  for  mi- 
crowave-band connectors. 

Parts:  L  t  =  Sage'^  3  d&  wire- 
tine;  Rt  =  SOD  microstrip-type 
termination;  R2  =  50Q  termina- 
tion. 

D.  Mascaro  WA3JUF 
Ottevllle  PA  18942 
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^Wright,  B'rftNiy.'  XOW,  the puputtir rieiTronic.K  tind umMfur mdia 
iumks  ytftiW*-  h^tn  houndinfi  ptuir  al4  Vndt  Hgiyjff  far  ^rt  ktrt* 
Sttw  tMiu  cat!  huiiJ  up  ttmr  hamrhatk  tibrnry  nidh  ihnt  sofi-cortr 
/amnm, , 


« The  Pachd  Radn  Handbook 

hji  Jttnaikair  /.  %tawo  KS3T 
"  .  .40  ciii:ellfni  picii:^  ol  work  Well 
iMsrtfa  ceaiifis  lor  hnlfa  die  ttpf  rir iwrd  and 
the  new  pacldeer .  tlie  iSefiitiUve  g^iude  (ci 
Binileiir  picket  opcratkici," 

-Gwyn  Kci^dy  WIBEL  Only  II4.9S 
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«£}X 
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2S6pafii:v.  lOillii'.lriittiifiKllA.OO 


frr  hMXritf  H.  nttm  KSRSC 


•The  Magic  o»  H*™  Ra^  frv  Jtrry  Swonk  WKHXR 

\\mi  FJtJ'i.t  link'  yjiij  waul  in  ^ci  ^nmeitne  irtire?<k*k5  m  liutiimLng,  IcfuJ 
't'Tii  A  t(jpy  (i1  Jcff^'st  lasL-jiiJiiing  h^M^^i..  Wc'vir  hiicl  u  I'liiiiasiic  hbsiiiTi.^ 
la'lpcil  in  Jill  Mitl^  irrecncrj^cncictf  uvgn  in  AniuniL'  iTAplDriiiiOD.  Huw 
*bmu  dnnaiiiti  nfk?  nf  ihc^  Icp'  ^iH^r  tnKMkl  schcml  Eihnuy'^  Spedil  S3*95 


•  RTTV  Today  by  Dare  ingrdm  kJTWj 

T^  new  Eind  i\n\y  np-ia-dsitE  RTTV  hmk  Ln  ciuiemci;.  Cnvers  all 
faitii  of  RTTV  RTTY"  and  Home  Ccin^tuiera^ — rmnJi  ctHtipfichicasive 
RTTV  ^idc  c  vcr  pubdOhfd  Fully  Uliuuated.  A  muii  fur  Rm'  fam. 


'StHfl wan  Ci*nil««4Mv  OcMiMtaiil  hr  Gf rrr  1^  GaUr 

ftscia^int  rcadini— qca  book  ccnnen  all  ttlanJc^uif  NiiaikjAJJng, 
ctmnir>  bi»  (Ttiutitry— IcUt  frinfcitciPi  oUicf  ucqiubli^hEtJ  uiToniia- 
1  itm—  'ipj  *-  insurgcfflii — freedoni  fig^Mcti  — 
fcbcj  — anarthii^  nidw>— icctiM  radiP— cov- 
ert dtl.  Currcil  puMkmUii>fi.  84  paj^c^  Si.^ 


■  19B9  Passport  Id  Worttf  Band  Radio 

i^y  tntimafUm&I  Htimdi-tt.ttin^ 
Servicti,  lid. 
YiiM  v'Jii  have  the  wittM  jiI  ycnir  fin^rtip^ 
YiHi'll  get  [far  ladL^ii  UjLica  jjid  iimr  i^/idi, 
(be  I9B9  Bifvtff\^  Gutik  sitid  moft  416 
pofn  SI  4.95 


kt  imtfkD  \ftytU  kmnamd 
Thmmm  X  Cmritt  WBHZZ 

33b  pa|;e».  I4ft  iJlutfTaiiOD^ 

$|7.*5 

*Tnt(flynM  Phwictf 

by  Jim  Gntbbi  k9£i 
Vi»ut  gultic  liLi  Ehii^  fasci (luting 
WLnlds  of  com]iiuniciitiL.tn  that 
hnvi:  (ust  npciKd  for  ihi^usundsi 
cf  amateur  rudln  iipcr^tors.  Nnw  you  can  leant  abmii 
i^iTrythiii^  friHii  Mur>e  t.'ufe  ui  litc  latest  in  pmiktt  mdk> 
U^hnok^   $11,99 


DfnelDtir       ij^  Framt  Bayiim 
A  complete  d4rE«ctfir>  Huii^  all  6omtaic 

and  (iifcign  elation  ircqueJiciw  dilA  frum  1-6  Mite  tt*  30  MHz.  Over 
b.OQti  listings  nf  Air  Ftmrcs,  Navie*.,  Amiv*  cnetjj^  ctncfgeflcy.  s-py. 
^mug§Erni,  piraic'ClJindctiiiDfCs:,  ocro  fcttfral  space.  initr|>n1  itnd  msitiy 
innrt"  .scrvnjics.,  Covcrv  u\\  lypcN  ni  Emniimi!<ifiian  iiiuJch,  SSB,  RITVp 
hAX.CWaiHlAM,S17,95 

>Th*  Hidden  Signals  on  SatfrHil«  TV 

A.if  Jl^fluu  P.  Hanin^oH  and  fld*  Cwtprr  Jr. 

New  book  dnwi  snd  X^ih  huw  k^  iujv  irt  tiie  irMiiv  (lHi>uujids  of 
Tckphncie,  Daa,  Tele*.  Teletype.  FAc^imik  SigcadsoQ 
moM  of  tbc  TV  Siiefiiiies.  4?m^crs  dipupinefit ,  tino4-up5  ^ 
whffT  In  tam:  Oaiy  bnA  ftrvrti^  iheaie  lecnt  fifiBis 
;9<i  the  iJitellii^.  pItt*  all  >ubgiiTrie«,  234  pap^  $19.9S 


THE 
MSTAL  NOVIGE 


*00fi  HqtM'  Tutor 

Floppy  di^ik  for  IBM  PC.  XT.  AT  and  l^ompatiblci. 

I  i'^irn  The  Inli'nuilion.'il  Misrw^  code  cir  impfOVC  yo\it 

LiipidiililJe!^.  One  diiiketlc  waN  takf  ^au  fmm  hcglnner 
jlir<iunh  ex(r}i  claiji  in  tii^y  ^ielf-pacciJ  kivonv  ^tjnd^rd 
tfr  FiirFi:<iwiTrth  mode  CihIc  speeds^  from  I  IP  uvcr  IQO 
u^  L>ribi  per  mimitjt! .  flU.lMl' 


CODE  TAPES 

We've  had  so  many  phone  calls  from  peopie 
Mvanling  our  famous  73  code  lapes  that  we've 
decided  to  bring  them  back* 


Gcnois 


t5.95 


5  wpim  lh\.%  b  the  beginning  tape,  taking  you 
Ih rough  the  26  letters.  10  numbers  and  necessary 
puncitj^iLion,  cotnpktc  wjih  practice  every  step  of 
the  way.  The  ea&c  of  karning  gives  confidence 
even  lo  the  faint  of  hetiri. 


The  Stickler 


$5.95 


6+  wpiQ-This  is  the!  priictice  tape  for  those  who 
Survived  the  5  wpm  iapc.  dnd  it's  also  the  tape  for 
the  Novke  and  Technician  tieenses.  Il  is  com- 
prised <d  one  solid  hour  of  code.  Characters  are 
sent  at  13  wpm  and  SfMced  «t  B  vrpm .  Code  grmips 
are  entirety  random  cliaracters  sent  in  groups  oi 
five— deftftitely  not  memorizable! 


Back  Breaker 


$5.95 


13+  wpnr-Code  groups  again,  at  a  brisk  13  + 
wpm  so  you'll  be  renliy  nl  ease  when  you  sli  dnwa 
in  front  of  a  steely -eyed  volunteer  eica  miner  who 
starts  sending  you  plain  language  at  only  13  per. 
You'll  need  ibis  exttii  margin  to  Ofvercome  the 
sheer  panie  univeisal  in  roost  test  situations. 
Yoii've  come  this  far.  iCf  don't  get  code  shy  now! 


Courageous 


$5.95 


20+  wpm -Congratulations!  Okay,  the  challenge 
€i  code  is  what's  gotten  you  this  far.  so  don't  quit 
now.  Go  for  the  Extra  chtss  license.  Wc  send  the 
code  faster  than  20  per-  It's  like  wearing  lead 
weights  on  your  feel  when  you  run;  you'll  wonder 
why  the  examiner  is  sending  so  slowly! 


WHAT! 


An  OM  of  yours  borrowed  a  prized  copy  of 
73,  and  now  it's  among  the  missing.  Let 
Uncle  Wayne  help  restock  the  issyes  in 
your  almost  complete  73  yearly  volumes 
from  July  1 980  to  the  present. 

Write  us  today  for  the  copies  you  need 
from  July  1980  to  the  present  only.  Sorry, 
but  we've  sold  out  all  but  a  few  collector's 
copies  prior  to  Jufy  1 980. 

JULY  1980  to  present, .  .$4.00  each 
including  postage  and  handling 


•  The  Commodore  Ham's  Compjuriion  by  Jim  Gmbhf  K9Ei 

160  ps^cs  erf  uiH^ful  inlnrmiitiLTn  I'n  ickLHiiig  ^  ComTtwdoK  O'^mfHitet 
kit  ihc  hiun  ^haajk.  vi'here  tn  fiod  -ipi^vi^iiued 
priigr^jrnih.  the  Cir>«iin'K^jR!''pjh:kcti.0fifKC- 
Jioa.  and  tatwcl  $9,95 


*llHteT  Handbook  oi  tast 
Ana  EdffaciA  At  hrndoB  H  rfrxtrr  Sraiont 
With  mis  cHii*.tiindin^  rtiiireacc  in  tuuid^ 
ebtiriNiics  bohb>  M^  Ami  profatwadk  irill 
t^^ct  Kavc  to  scurch  for  jidremMlcs  ifUfi. 
Coitiplcii;]y  updMedp  the  book  is  ihortni^hily 
jndfxed  and  ut]  HH\\  circuits  nrc  cicttriy 
i ( I  iKt mred .  42(1  pjigE^N  $19. 9^  wift  ctivrr 


•Wortd  Ptvsb  Scnricam  Ftwyienciai 
prPTY)  hj  Thomni  Hamtt^on  WMO\t%' 
A  camprt^mi'kE  manual  covering  RLAiKi|cl£i>pe  ne*^  uutt,  /.— 
etnt^im  ail  4  nRmtiat  ion — asisnam,  rcf civcn,  tcmurul  unic^ .  piiiA  tfare? 
^uei^vcr fiQ|uency  lisu.  Covers 65  Wofld  Frru  Serwitio  bfoadca:^- 
iii£  lA  £i^lialL  "TtKOT%iiHaE'^rs»BK4/'B4pa$i:s  St.fS 

•Rad4o  HBFidbooit^  33fid  Ed^tien  WilUam  L  Orr  W6S.^ 

{Hard co^rr onlyl  Tha  boifk  is  niled  v^  11 11  S-id  pages 01  tvt^rydiing  you 
^nint^d  kr  know  H-ihtHii  nidio  cornmunic-iiiion  Voy  will  gel  art  in  dcpih 
sludy  of  AC/DC'  iundameivLalK,  S!i3.  untennas.  ampliftfrs.  ptiwei 
i^yppliefi  and  mitK.  $29.95 

«  Bute  AC  Circuits  >jr  StAnky  R^  Fta$int/J^m  Itawma 

A  iVcp  by  ^itcp  uppTLiac!i  for  ihc  tH:gJDiiJuqi|  student  lci:hnic(4Ji  m  cn^i- 
tieer.  Covers  concepl<t..  terms  and  niilhoulk&  nquired  Ui  undcr^uod 
\C  k'tnsd.  pmhtcfru  in  an  easy  ur  read  Format.  Si24L9§ 


kwEdwmr^M, 

Woudd  yoQ  t±£  (o  Icjrn  bam  to  cemtmei  loivHnHi.  raA>-ii>-cnx:i 
antennas?  Easy-Up  Anlconas  wdl  help  yuu  do  jiisttJIiai.  $1(^,95 


•Forred  Urns '  Cir^kt  Scnpbook  II  by  Fwre^M.  Mimms,  lit 

iTiirii  the  ank'lcs  in  ihut,  ht>ok  ycu  will  lir*m  how -IP  jnformnlion  that 
wiJI  fniiblc  ynu  Ur  cApcfimenE  with  MOSFET,  Einolo^  und  digital 

cir^'uiu,  laHerdLLHle^undoptatitccirgnk-'i-  $19,95 


CB-TO-TEN 

71  lu&  led  Ihe  w*y  on  CBlo  10  merei  CdfivEr»oni  Tiki? 
;tdvaniaj;^c'  of  tjuf  4jflVr  lo  help  yuu  gpi  on  !D  mcfrm  before  the 
iuitspcjts  prmk  ufi»in  It  s  easy  itid  uv^  you  inoneyl 


0    TUl* 


tiiue 


j  Band  pUn  u  nd  Cr  y  sla  1 1  nf n 

2  Conversion  Data 

3  Radio  ShaL-k  TRC  47 

4  ^.F  |oliru^)t»Mi(^3sen^cr  123A 

5  Hy  Gaj  n  f?TOB 

i^  Antt^nn^Su^yttrslHinft 

7  Barfit*SI»*:kKr*lfvTHrT«Cll 

S  The  PuMknim  I 

9  How  4t?ou1  SSft  Cnmremoni"* 

10  fUdio  Shai-tt  IKC  1 1  and  TKC  74 

I  i  Radio  Shack  Rriitdstic  All 01 2^ 

12  Hy  Ranj^rf^ftlAlHy  Gaini 

t3  KricnKCUSSlUB 

14  ijfaydt[t'Tffsii[  SSB-75 

I  5  Rad  to  Hh  fi  r  k  R™]  1  si  i  c  THC.  4S2 

lb  CB  Wajkji-  Tttlkjjp  Udnvtr^iun 

t7  5h»rpM(iddC&^l$£NlA 

$  II  56E  Sidrbiinder  1 11  and  Pace  1  liA 

1 9  MkUn jid  1 1U2C  and  Oihef  FIX  Rip 

20  L^Avetlc  SSB^  75  And  SSB  too 
^1  ftoycv)-d3S 

22  jfohnson  Vikinji;  ISl 

il  CBiolOFM    Pari* 

24  CBtolOFM    Pirlil 

25  Mora  ToJk  Tn  pw.  er  for  the  TRC- 1 1 

26  Sears  at?«dTrtlkfr  4<J 

27  Penney  s  SJlili  Rig 

ZH  The  FulyPflks  40.ChanneS  CB  Btuird 

29  The  Coll  ra  132 

iO  Nevv  Li  fc  (0  r  HSB  CB  fi  igs 

:i  I  Doubir  Ymmf  Ch^inttcla  i n  SSB  Cortvefsloii* 

J2  On  Ten  FM 

i  i  l>ul  Tlia  I  I  ty  <;ai  n  CB  Board  1 0  Ulie 

14  ^ealini;g  j|r>d  Twr-aJcmg  Hy  Gam  Soaifdjt 

15  CE  to  CW"  I li y  Gunr 

iib  Haidmzm  ModuJjtkm  fair  CB  Qm  versiotia 

}7  Beef  Vp  Y  ouf  CB  lo-CW  C<m ver^ton 

3»  Add  a  Di^iiat  |te*doui  no  Yout  CB  Conversion 


May  77 
Mbiy  "7 
Jul  77 
Jul  77 
Jul  77 
IkcT7 
Dec  77 
fel»?S 
[ul78 
AugTB 
Sep  7* 
SepTfl 
Oft  7a 
NovTB 

Mo^ra 

Nov7i 
J»n79 
Jan  7^ 

JunTt 
Nov  79 
No*' 79 
JaohSO 
FeblMJ 
MjirlJ0 

Aprao 
jun  80 
]ulSCF 
|ulSO 

AiigilO 

ivurai 

E>k82 
Feb  83 


Send  13.00  lor  tht  Ufi.\  aulirle  nnd  II  5a  each  tht^rf  allet  Jusi 
vhoo^  I  he  flftitljT  numbers  and  call  wjih  a  irredit  rard  noniber 
or  *rnd  a  chtrt^k  or  money  otdtt  to;  Cfl  fo  ?ftt,  73  AmiiU'ur 
Hmiin  Magazmc.  WOE  Center.  Pi'tfrhifough  NH  0345H  ^B03 


UNCLE  WAYNE'S  BOOKSHELF 


•Fk*«  Bo€^  at  Modvm  EkKlronJ«  Fun  PrD>Kis  Edited  byAfi  Satsberg 
LcN>kJn£  for  i  wny  lo  luvc  fiui,  increiie  your  Efchnkal  eKpcniH:.  uid 
Mve  money  -  tl I  ci  ih«  Mrw  liirw"*  Thu  ank^t  cqmpendiujn  ciwck-full 
of  pnigects  will  show  ydni  haw.  $19.93 


€4  TroubiwMltmitiiig  i.  riipatr  Oui^ 


TIdi  botrk  w^lII  guide  you  step  by  itep 
ilmwfb  the  coai(ilc;tili»  of  makiAi:  simple 
refiilnto  your  Commoiiort  64.  $t9,95 

ElKfronics  £py  JciMpA  J.  Carr 

The  cleclronics  hobby iitn  programniyr.  er- 
gificcr  and  icchnlciun  will  enjoy  (h-c  tusk- 
omnted  progrfimii  For  imateur  radio  atud 
ekctroiiKs  in  thu  book  $14^95 


1^  AflHff  C»  BftnMtf 


•Fun  Wf  h^iC^UiuuMi  Itf  0l(f4  Smi/A 
Tha  3  volume  lena  ttmim  untit-jdutricrfy 
projects  for  be^miitiq  dectmuci  embim- 


■Vol  1  iiiclujle:^  20  pfiijcins  en  IsisJc  male ruJs  and  loob,  cturrpcuieTa 

ducriptiois  and  a  guide  to  jAiccessliit  projects. 

«  Vol  ?  gtve!>  ZO  prtrjccf^  I'ovenng  HfpicK  such  as.  sokteiin^  onto  circuit 

hiafdis.  using muttj meters  and  neadinf!  circuit  drngramis 

•VcHl  CdVcri  ttdvjifiLied  prnjects  inv<rit|jgutjn^  inlegr^tcd  circuit!!,  con- 

&lFUClin^  1^  boiirdai  und  buiEding  a  mini  hiyntticsizcr. 

'Bmic  Dectricitv/EleclrOfUa  by  ktfivn  tt.  \§anTitfe 

In  ihi4  feasik  <:k^'trii  tiy/el«t|onhB  ^m*  flf  tcxtboolu^  4  nvukm  pn^ 

|:rvitimcd  romui  i%  uMd  to  pnncni  die  nutcrial  in  m  hopcal  und! 

^a^y-to-iindervtdind  i^ay  Si  1.9$  cm 

•ttalt  In<^^4Ju•.:%  V  [lie  niadcia  G&dif  tia&iCiAMiccpii^circuii  funiaincD- 

tilt 

•Vol  a  rHow  AC/DC  DrLiuis  Wari)  T^  k^uitv  buiid&ai  die  ba^cs. 

U.  ^VC5  detailoi  m^xntm^oa  on  icfici  4nd  poiaEId  irircxiitii.  'cfTccb  on 

Inducituicep  capackmtec  and  trsmronner  amiim. 

•Salhl-SlaleProleettVouBtfUd  hy  RuditifF.  Graf/CeonteJ.  Whalen 
Hiivtsyiiu  scardied  IfirchuHengirig  JinnuvQiivr  projctJtJvi  ijiuijjintitively 
ite^igned  and,  tikillriiilly  dubuj^^ed  lu  hiliiiu- 
lile  yourown  creulive  thinking'.'  Um.  ihi?t. 
book  was.  written  (or  you^  $!'0^9£ 


Thii  book  is  aboul  dx  555  tuner  It  wdl 
ihow  ycto  how  ID  ti^ic  M  by  iisdf  and  with 
iJtlier  solid  state  dc^^  k:^  $9.9S 

•IC  Uwn  Casefaodk  ^yi  Jasgph  J.  Carr 
Tht>  b*"«jl*.  wa-i  wntien  fur  electronics  hob- 
byHu  tc9  provide  inMi|Lht  inEa  how  pnicii- 
cat  iCh  work  in  actual  cirruit^.  %ll.^S 


mm 


•  f 71  IC  Deypw  i  A))pQcMiofi£  i^  ftttb^n  Mtndthon 
Moit  yuegcued  circiuii  used  ui  ihe  d^if n  of  dectroiuc  devices  inr 
Ineir  IC^.  Tbb  b(»k  inrvuks  i  CD«n|)kic  itndentiBding  oif  these 

*  Weal  her  SateElEi«  Handtiook  bf  Dr.  Ka^  £,  T^gmt 
Of.  Taifiri  hsia^  ^riitirn  ihts  bcwl,  lo  iene  both  cjip^neneed  oniaiciir 
iHi^lnte  cnihusij^  jfixJ  [fif:  new  ixniKrr  Amateur  wi:jthcr  satellite 
DGtiviiy  re■pfI;^nT^  j  iinmiuc  hfend  t>f  ifiiefifflii!*;  eiicocnp(i!t.%iit{{  doctioD- 
it?!,  fticlerchlo^v  amJ  liSilni-ni^ulies  $14^,95 


•One  Evening  Elecironlcs  Projects 

by  Caivifi  R,  Gmfand  Richard  S.  Gms 
\^  pnijcet,^  that  can  he  asMrinblcd  iti  a 
'-inifiii'  home  wuri3«.hapH  i  voltage  delA:^ 
:  id-stole  lcleph(>fic  hcH.  .3  inuu^ts^iit 
jwdio  Hmplirief  ^  ifil  I  \  iiheni.  Thii  t^  an 
«vy  k»  iiihieni^nd.  cntoyalbk  guide  tn 
ismplelinf  h^i«.'  eletntTmicv  pnifpcti  ■ 
with  jttu  me  evening 'h  «vrfc.  flulS 


*TIW  BkiC Ouide  la  MH^iMk^ 

Ham  Radio  Ay  Edward  Sf.  So& 

J\\n  hook  provides  ii  firsi  rate  mirtKluc 

t\  L>ri  tn  I i  fc  fin  [he  2 .6  und  I  35  metcT  bamJ ^ 
us.  y^fll  as  23.  33.  and  7i>CM.  S6.95 


•CfWh  Coor«  In  Eltetronica  TechnQiofly  ^>.  Louts  E.  Frtn^U  Jr. 
With  a  proven  formal  or  pmgjaintned  instruct  ion,  this  book  lejiches 
you  the  biSKS  of  eJectrtcity  and,  etedfionics  in  a  siep-b)  -&le|>,  easy -to- 
understand  ftshion  Ul,95 

*Shonw«ve  ftiiJM  l.^giiiuiii  withtha!  Ejip«rt»  kj  Gvttj  L.  DtJsmr 

Do  >ciu  ail  fof  locif  hcMirs  in  fnsH  of  a  ndio  receiver  lii!demjig  io  Taiia 
»qund«  4iid  nolia?  TtURi  yoo'rc  »  SWL'er  or  DX*er,  aod  yon  caa 
prnbdbly  use smie  help,  ^.95 

«Mafienng  Packet  Fladi«:  The Hands-on  Guide  by  fJfavf  lagnm  K4TWJ 

F*ac.kei  rfldin  i-s  the  htJllcM,  inost  rapidJy 

expanding  area  oC  umatvur  ™iniTiuniH."a- 

[inns.  Writfcn  lur  ihe  iin;iateurcTiiihusLa?tt. 

masiierini;  Packet  Railid  wUJ  pui  you  itn 

the  cuitinig  edge  ol  ihik  di^ial  comnitini 


Writl«-n  ktt  £a>iwe  vtafMir^  lo  kam  the 
b»&K%  of  diKtronci.  IJiii  ti  a  comprehen- 
sive, well  illusirated  look  af  the  funda- 
mentals of  clecironics  and  ekeironic 
applications.  S 1 2*9S 


i 
I 
I 


INlKL*- 

■J9-    dl    bttB^t 

t%fatK»dln 

^^. 

\ 

THE  WORLD 

Is  Yours  for  Only 

$4.00 


ir*J^; 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  coun- 
tries gleaned  from  the  Awards 
Lists  of  dozens  of  lARU  mem- 
bers—more countries  than  any 
other  map  available  anywhere! 
ARRL*s  DXCC  map  doesn't  even 
come  closef 


I   Uncle  Wayne's  Bookshelf  Order  Form 

O  The  Packet  R^idio  Handbtitvk       .......  \\Am 

\2  The  Beginner's  Handbook  oi 

Amaiieur  Radio  ,..,,,. SI6,95 

C  DX  Power:  Effeciive  Techniqii£s  for 

Radio  AitJaicurs SIO.OO 

f  D  TransTn liter  Huniing:  Radio  Dinectloa 
J        Finding  Simplified ......*,, 

D  The  Digital  Ncjvice *.,..* . . 

D  The  Cijmmtidore  Ham's  Coiit|iaiiion  .  . 
I  r  Maj^ter  HamJbcxtk  of  1001  Circuits  , . . 
I  C  World  PresA  Scrvic^^ 


I 
I 
I 
I 


I 


$17.95 
S  9.95 
$  9.95 
SI  9.95 


Frequencies  iRTTV)  .  .  

L  RTTYToday     ,, ,. ... 

O  Shortwave  CltUidestnie  Confidcntml  . . 

n  Shortwave  Directory 

[  ]  The  Hidden  Signals  on  Satellite  TV  . . . 

P  GGTE  Morse  Tutor  floppy  di.sk 

□  Radio  Handbook 

n  Basic  AC  Circuiis 

n  £asy'Up  Antennae  for  Radio 

Lisreneni  &  Hamji 

D  First  Book  of  Modem  Electronics 

Fun  Projects 

n  Conunodore  MTrouWeshooting  A 
Repair  Guide  . .................. . 

]  D  C64/128  programs  For  Amateur  Radio 

I  D  Fun  Wa}  Into  Electronics  Vol*  I  . 

I  □  Fun  Way  Into  Electronics  Vol.  3  ,  . .  , . 


i 
I 

r 

I 
I 
I 
I 
I 
I 
I 
I 
I 


S  8.95 
.S  8  95 
.$  8.95 

.$17.95 
.$1995 

,$20.00 
.  $39.95 
.$24.95 

.516.95 

.$12.95 

$19.95 

.$14,95 
.  $  9.95 
.$  9,95 


I   D  Basic  Eleciriciiy  &  Elccironics  -  Vol.  1  .  .  $1 1.95 
.  D  Basic Elecirieil)'  &  Elecironics - VoL 2  . . Sli .95 
'  D  Solid  Slate  Pft>jccts  You  Can  Build  . . . 
D  555  Timer  Applications  Sourcebook  . . 
'  D  178  IC  Desiga**  &.  AppI  icat  iom  ...... 

i  D  Forest  Mitm'  Circuit  Scnipbook  11  ... 
I  Q  Crash  Course  in  Electronici^ 

I       Technology  . , 

I  G  Shortwave  Radio  Listening  with 

I        the  Experts ....,,, 

I  f  1  Mastering  Packet  Radio  . . . 

I   LJ  ABC's  of  Electronics 


h     HI      H      «      i- 


$10.95 
.  $9.95 
,..$12.95 
..,$19.95 

,..$21.95 

... $12.95 
.,.$12.95 


a  Magic  of  Ham  Radio $3.95 


'  D  1989  Passport  to  Ham  Radio 

'  n  Genesis  Code  Tape . .  *  „: , , , , 

'  D  Stickler  Code  Tape  ....... 

I  G  Back  Breaker  Code  Tape  . . 

I  G  Courageous  Code  Tape  . . .  , 


I 


SI4  Q5 

$^  95 
$  5  95 

L. Ida, ■■!*!■■<    :'I|P  ^F   ij..     .#  ^^ 

P  DX  World  Map   $  4,00 

U  Weather  Satellite  Handbotik  $16.95 

D  OneFvt^ning  Elecirt>mcs  Projects  . . $  8,75 

n  The  Basic  Guide  to  VHF/UHF  Ham  Radio  $  6.95 


You  may  order  by  mail ,  lelephone,  or  fax .  All  payments  ar^  to  be  in  U.S,  funds.  Please  add 
$2.50  for  shipping  and  haiidiing  for  all  orders  except  "CB  to  10"  and  Back  issues  of  7S 

Magazine ,  Allow  3  weeks  for  delivery. 
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73 
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RADIO 


Forest  Road, 
Hancock,  NH  03449 


I 
I 

i 
I 

I 
I 
I 


City 


State 


Zip 


TOTAL $« 


Card# 


DAE    DMC    DVISA    DCheck/Money  Order 


Expiration  Date 


Telephone:  (603)  525-4201,  FAX:  (603)  525-4423 

Mail:  73  Magazine,  All.  Uncle  Wayne,  Forest  Road,  Hancock,  NH  03449 
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Quality  Test  Gear  &  Electronic  Kits  for  Professtonats  and  Hobbyists 


COM-3 


T 


THECQMMJNICATIONS 
00    SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 

fntroducmQ  COM-3  .  Itie  new  se r vice  monil&r  designed  by  serv tee 
teclin loans  iof  service  technicians  II  works  harder  for  fess  ..§i¥- 
ir^  you  advanced  testing  capatiitihes  at  a  very  affordatHe  pf^ce. 
FEAT  IMS  •  Oireci  entry  keytward  witl^  ptfogrimmabte  memory 
•  Auilto  £  iran^fniTtef  frequency  cgynta'  •  LE0IW  graph  frt- 
Queoq^/eftof  ileviatjonilsiilay  •  0 1-1O.00O  MviMftbut  levels  • 
Htgh  rsceivi  sensitivity,  less  rrwin  5^  •  100 KHz  to  999  9995  MH? 
Contimious  fraqutncy  covtrage  •  Transmit  proleciion,  yptD  lOO 
watts  *  CTS  lone  erjCEWkr.  1  KH;  and  CKlemsl  modufation 


L^H'       I  tut 


$4995 


$6995 

wind 

PS-^kiri4e.« 


sggss 


PR-2  COUNTER 
PREAMP 

The  FPi-2  1%  Kkal  Tor  mieafunng  vtik 
Signals  irom  10 lo  i.OQQiWHf  *  iiai 

for  snirrmg  Rf  *  ^hdtlSlMtJ'TV 


PS-2  Auoro 

MUmPUER 

Trw  P$-;  «  hpi^  4br  Riili  itfoMen 

aud'D  <««luiiDti  nveaantmnti, 
mulijpKii  Upi  i-it  Irflqiuency  «  (fneiTfrjr 
fltOftB  ff|(Mur*rtiflrt5  •  mu«iples 
b^  1C1  ciHOO  •  D  OF  Hi  resolution  * 


PS-10B I S  GHz 
PRESCALER 


CT-70  7DISIT53SMHZ 


CT-90  3  DIGIT  BOQ  MHz 


*1 39.95  1 

CT-50  aOieiTBOOMHz 


nea.95 


FREQUENCY  COUNTERS 


Hamsfly  tieccroniGS  nui»in  maritnjcturiijfeiK^rcifiic:  tesl^ear  tot 
mt\  10  vuf  s  »t4  li  (rKflpflnl-Hid  rnr  lit  fab  qualiiv  pfOOuds  al  brflak- 
ihrDugn  pdcrs  Alt  n1  our  nDunisrs,  carry  i  ruii  £iilb  va^ii  warranty  an 
pjrts and labcr  M/lUlut Qftat pndf  n beiftQ iPie Jargest maitutiC' 
EurET  Dl  Is*  qj^f  E  fwDillfT  in  mi:  EntiFt  USA  tempji  i  Viof^catWa 
bircinnlBsa/lCM  KMOnt.  rnBiiiwtf«ialfHr:  ■«tiFETMp 

iBpwiimimiitpipi  iHPii  niinw^<ii^ifry^»g3inii0 
»ali»ggf#git|iait»Mrer     ' 

VC%  HtdSnNlri' IP  HW  USA. 


M  89.95 


ACCESSORIES  HIR  COUNTERS 


HtfllE'lHCIURl 


s  189.95 


musntautitl 


DiTKT  praEH  gtnf rii  jjunxi&f  uie 
Tin  tjallDrCf. 713  90415 
Ifleatf  PICK  Tor  CT-?D.  90  S  1Z5  . . 


•  Ul 

1fJ6 

IBJS 

llBb 

3.Elt) 


P^B^^Pfct 

FRtg  MNBi 

aEHSITIVITT 

JICCUUCT 

DtfllTS 

RESDLIfTlM 

PWCE 

CT-7a 

^Hz-b^mi 

<5amv  k  l^Mttz 

iJipM 

1 

1  Hj,  lOHL  lOOHf 

139.90 

CT'9Q 

ICHz-QOOMH; 

tPPW 

f 

em;  '!OMiiK»nr 

16^^ 

CT^» 

5H7^inUKf 

ilSSTWmnm 

ipm 

1 

tfelOHi 

laUB 

CI' IS 

nHi'Lseit 

IIVM 

f 

0 1^  IHr.  04 

tnjs 

«Hi^O(JMFtt 

eipfn 

9                  {)  fKzL  1Hz  nir                229.30 

MIHI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


rONE  DEEqaElt 

Aumpliit 

t^  wlfciitTlili  iMM  inaai  tewf^  <■  ■ ' 

HEluit«M«i.  fSK.^C>a  Ma 

D-1      SS,95 


AOWATTZmtr 

pwiAmr 

SirnoJe  Oait  L  vami  Mm  tuiurts  fi 
itmes  jtDtwBr  nfliin  XWm  tor  B  oui.  ^  W  jn 
iQf  tSQU1.5Vviii1(^r^0WDU1  MaxDU1j>ul 
at  W  W,  ^ncpfld  Ibkh  viJua,  compiE^tt  w  iih 
all  p^  t3,  lesl  ElMllHl  T41  fviiy 

S2Z95 


Pft-1  vwpwivnntha 
1^  1  flF»nit(Jirilrti»Tk4f 


635 


Iw  nfiichiinO  fiidc  ti^  • 
pindrojiatlEitMrGitil 
Iqi  nwnitDMrigtJ^itiv'li 

"■•'liamphlici  h,ili;^ 
<!'  iQulpui^ufi^Dri'&lu 
'-  ^j^lt&.uscal^oirm 

ahi*^i     S5«95 

-  iffl!5-BVt3C 

-  A€ttrrHil|2^iB4l 

m«i»  S5,5Q 
rft^Ass^  $9.95 


coipn  oncAN 

i:iiTii*Enrkgni^,  flicker 
iftiliirniiiicOwliaM 


.ie3eew«799i 


»<iiieKN: 
mm 


S6.35 


V3»CiKtjiiaiB3  switch 

Dg]jhj[*iuictmttnrci' 
pibinivufDiolOOmA. 
GftniJr^yefEiayB.lighls, 
I.F.CI  i>r  i«v«fi  9  mm 
recorder  nwio?  Hufra  on 

evDc 
vS'iKn 

S6J5 


TFUPMOm 

TiiAii£miTnii 

LQWCQyiMillipjalciL' 
aioniilpprljjrinflrtcti  H^ 
tur^s  inci^ude,  i4il  priii'iii 
linefKtureT^.  luiLJblf 


VIDEO  MonLFuron 

Convei  1 1; .  I  i  V  I  'i'  M  V  lijQO  mgmiQr  Su pi^r  ^  m  nc 
$t3Cl»t,  runiDlfl  OtfRr  en  4-6.  Runs  on  &-^¥  $  f.UO 
dec^t&&td  vtdw^griaii  Be^iuttiiprtmc: 


BLtsr- 


wCniSw 


UrFmR^AlDIHEll 

f  !■■  :->    '  -     pJinb 

J  •    '     ■,  idEjIO 

pi!QVtdCJ>uulLUulp^e 
t^i£.i{>n1lFnmgnndplsBi 
Ijeneration  U5e!jM& 
EiffliriCainJin';!-  -^f""  1 
P3ngeelparl3 ' 


ijr^ri*  S5.95 


FMItECdVEl 

forL.  I- 1  ii..j|jfilit;j1:nn5 
orho|iDvi!K[ji'iiniiiflTii- 
tian.FuHfitidijurtiupfii- 
helrddyneiPCdtvR^' 
mHfrr^vi-jiiierHiriyii'ji, 
«.7;VlHiif  iiitegrjied 
DrcbifStriltlsii'  yjRiJi 
iiLxbDimciiiiiic'S'V 


*""  JI4.95 


PltriHttilMltVltltf- 


9e|-BV1K 

^&uii     $4.95 


wmsKPiiiatf 

Annirr^ics^iii^'kil  sm^ll 
miKQpicliKiiosDujvi:)^ 
andcnnvdrt^HwiintD 
JKJht  fheiauOtrme 
^Dt'ncj  fhiflH'iflhtertJ^i': 
lighl  includH  (Tikke,  Lon- 
rra<l5i:jpla3f]OW  rum  on 

m  iKrt  So.Ho 


UriltELiSS 
KIKE 


I^Vtsmt  t4l  Kl  3Q0r  in 
■If  f«  bfoaicturada 
tMSiff|iworn)A£ 


$4.95 


SIREH 

':n:iMiiwar(twaii.  5W 
tKi'.ikiiMJiDti-Litpul,  Funs 
"■i:M5'DnJI£,u5e5.345 

•:  :i"nh«(!iiit  SM*3 


S2.95 


NEW 


FHMlHl 
MIRf 


A5.up«rlligii(»ilormi^^:> 
FMwirnii*5*^rT.iii«kil:i 
jriin^rniUiUtiibleslgnal 
uLM{i300y^^EJ^wtth 

«^c«|)^iQnal  diirii«  ctLia-itv 
OyntianiQiliCltiUiUin 

•tKhrfCmli  Hkirc^nlfs 
cue,  wMi  VHrH  vmtA 


rv^ltjs      $14.9S 

19.95 


MlChDIVW^ 
■linJSlON  AUlflM 

ArdaJinfcrawavie 
tfdpc^trstnsoFihAt  villi 
odicEj!  human  istiru 
10  Fhi  wviiy  OpefBtss 
^  t3liH2£3ilrsoat 
^OM^nciLlmKiir 


S^  ^^BM 


tDrimbker^iiiteiturn 
lull  duplet  opiratMm 
uiloQ  ir^uancy  low 
jlOfl-Runsq-nsSvall 
t)itr«f y  BdiI}  mlha  .mtl 
lln^Qf  speaker  Duipui/ 
iflpuls  Easy  lc  tsjnntcl 
l^anyractia— celeiiii(in« 
uwqqiwmiMiilifiict 


^29.95 

12J5 


V/SA 


TEAMS:  *  sallEbcht^n  guaranteid  •  eiiinjnc  kt  10 tfays^il  PllflMF  flRlll 

iml  pleased,  return  In  oi igjnal  lorm  Fur  refund  *  add  B'^l  lor  mUH C  Uffllf  I 

£iii;>p I n^  and  Jnsum nci;  lo  >  ma ii)mu m  or  S 1  Q.Ofl  •  iwti^n  iM  bm  m  #«      ^  ^ ^« 

l&'/n  lor  surlacff  tntfi  •  COD  add  IZ.&O  ECCD  In  USA  (Hily]  *  W§  |«_  I^Mn 

orders  under  S?aOD  jidd  H.SO  *  NY  mrctems  add  7'--atir88  fl     I  V     VUw 

tix  •  QOdiyipjriiWJ^rjnlyQnalllciU  •  I  ^ttHfU^  rnw  ^ii^  coi 

hhm  warnntv  Mi  ill  witetf  units  r  A  A  7 1  D-OOt 

RAMSEY  ELECTRONICS,  INC.  ^75  Bainl  EsL  Petrf ield.  N.r.  14526 


PHONE  ORDERS  CALL 

716-586-3950 

FAX  716-588-4754 


ALL  NEW  KITS 


PERSONAL 

«oo  oc  SPEED 
^89.95  RADAR 

New  low  eo^t  miciDwtvi  aopplGf  rndtr  m  d^citf^cari 
planes,  b«iii;&,  mmn.  tt\ku. l}BMitKaN»  mculii^,  ipnfM!f5  or 
virl-LQllv  Jnyihinq  ihfll  mo^(!Fi  {l}«fa(Bii[?,EH5Hi  wOh 
aver  t/4niile  MrQi;  liOdKiilAl  ieadOv(dllt)1dy!t«t3ee(tsin 
milf^Fi-per  Hour  hiiornttir^  per  haurat  kEi  per  aiiionft! 
yrfDAqni  oul$Hji  p«fmiT!iisiiininQEaBtELia4ctyppLiii  &rnn 
UMfttivo  r  lb  tQlltt  tini  lar  amemt  (noft  inciu^clf  and 
ivam  C  VIX;  Inv  IQ  teM-^lH msiiMixt  EUCUiliY  B 
^  ^IripliK  itil  iMdMn  M»  AK  plniie  caM  iri»i 


RADIOS 


40  &  80  MHERS 
HAM  RECEIVERS 

SBQii»Mv«limedi  AitCW.S5&ite«vent«i3ih^0ef  rD-T&WHf  Sv^cwrwisis^i 
iartg|iNtflffiCMiBft»^iftQSTantfAiWtii?wB>iMiui  Ljafwiiiir«Mfet»¥iiyTiHCtaf 
(bettivflaij  50iMitiiO9ii4MLIIwf«Qiimc.i»RFf|MGaiirBiTliBbtaiiiryi«^ 
rmhi  mc I  111 liii  mmt^t  mtmU    iHiil Im  im  Ihumji  tn  niij  ipf  in ■  THrnmrnnna innrAi 


iJtN^i 


*24.95 


«24.95  ^^      *li95 


gRP  TBAHSNirmn  Krrs.  4o  &  eo  meters 

Optr^te  i  mini  trnm  shack  thflse  liimB  CW  r'gs  are  idsiil  miios  loour  W^ncl  BQ  nifiior  mcuiver^ 
Fealures  incriido  smooth  vartabsc  rufiintj.  onii  watt  tiiiipul  iind  ■osCD-JIfliit  ktvinfl  ctvarflclensln^s 
RL'nson  I2VDC  rind  i^VSWRproiecle^i  S^i^  I'ovv  lir  you  tan  KUelch  your  signal  wilhtKicej't 
ihe&e  rhin<  np  Dptr«nal  A&S  cjenartivdiiabie. 


rigQitP^       *24-95 


1^'  J24.95 


n2.9S 


AIRCRAFT  RECEIVER  KIT 


C^mpleip     j^A  QR 
krt  AR.I       •fc**.3il 


vJi  lEHi  aii^nwiQi  Ion  |iit«i  eitfmiqngiifliMllliil 

fliiteivercase       SIO  QC 
kkl.CAn-l  "It*  33 


SHORTWAVE  RECEIVER  KIT 


tl'PHi-.^  -■..■ ^-  - 

nrprAM 


■«i4li«Hi||Bfy3lJ:ir 

wfirtvi^svniiin 
rdi^lpikUDtvii 


pifittffitiiiiiavcj 


as?  «24.95 


.t»'i 


»12.95 


PACKET  RADIO 

Cuni4na.'!i:.i^'  ^M  i?e  p^|{«i  raOlft  ntlBiljtce  Usfj  "l^itifiuH  tj«? mad  fliQ^Mn 404(41^1.  Fti|t(rt$. 
Cx^'H  ir:  i.hi|ibi]i  Ion  enable  eipijriiiJia<n"fiifiiHForVNF  lanesi  lnclMQesFRE£di!^]|}ftwiri,PC 
i>DdrL'  .LiiniKfUirvEMirl^and  rulidf>cuiii«niiii:lon 

Cmpitifi  krt  Ft;  1    ^49^95 

EM  COMMUNJCATIONS/2  MHER  RECOVER 


ftmm-tsiimti  UM«it7v» 


JS^«29.95 


MHts  p(ow0e  1  no  pre- 


liH  CHIT 


S12.95 


NEW  MINI  KITS-NEW  MINIKITS 


BROADBAND 
PREAMP 

#  wt^m  msvTBvm 

'iLM\llef%V^1ttl^  VHF 
LJHFriQ£  cauMwi  fSc 

.  ■   -rSinjMl 

K)'  M2.95 


LHSHT  BEAM 
CaMMUNICATORS 

I  •JnriiHMiuMedMkirei 

' ;  Hh  IMI  l^lQBt 


.  ^ ;  ^  PM  tfelldV  and  d4  Tvt$ 

g-Tjvw; 

lran»mill«i:  kiE. 

Reealvfrkkt, 
185 


<B.95 
S9.95 


HIGH  POWER  •  M 
WIRELESS  MIKE 

3-  ..-•vrunittM'iiiJ 

««t  Wi  |N*J^«|l1tll 


fhMlhH 

S«nsi1ivB 

mlcrophonu 
canrltfgi 


^.95 
S2.95 


2  MTR  &  220  BOOSTER  AMP 


(^' 


•  30  WATTS  OUTPUT 
«  LOW  NOISE  PREAMP 

•  LOW  COST 

•  RUG&ED  CAST  ALUMIMUii 
CASE 

•  QUE  TEAR  WAARAMTT 


H^f^'s  a  QTtat  booster  for  any  2  mefet  or  220 
MHz  hancHietd  iinit  These  po*cr  booistV5 
dtffiw  mef  30  ft^is  of  ouQMJt  iJlottiny  yon 
1q  tiit  the  rqiBilKS  tul  ipwtirig  Hd^  die  low 
rtOt5?  prmng  rffmrtobly  miprova  ronp- 
L^RE,.  Ramsey  ElecU^omcs  t»s  »td  thou- 
sands of  2  niir  anip  Um.\M  now,  we  offer 
completely  wired  and  lested  2  tntr  as  well  220 
MHz  uteris  B€lti  ttaveall  ihefeatur^B  of  M 
higli  priced  baD^krs  at  a  fraction  ol  tlie  cosl. 

PA  10?  MTH  PQWiiR  EtCIDSTEI^nO  K  powcr  q^in) 
FLrllywiitjiUlesl^tj .....^935 

?%-202mmiP^m  booster  [fiXpowcroslnl 
Fully  Wired d  tested .*.....  SS3S 


ai^CU  34  ON  REAOeft  SfllVtCE  CAJtD 


Number  20  on  your  Feedback  canl 


C W  Transceiver  for  20  Meters 


Get  on  this  favorite  DX  band. 


Adapted  from  G-QRP  Club  Ckauit  Handbook 

Are  you  ready  for  the  chailenge  of  20in 
QRP?  Want  the  added  enjoyment  of 
roiling  your  own  rig?  If  so  on  tx>th  counts, 
then  check  out  the  following  home-brew  pro- 
ject! This  interesting  little  projea  uses  com- 
ponents ranging  from  tubes  to  ICs. 

Hybrid 

Some  of  the  modules  used  to  build  this  rig 
were  removed  from  existing  equipment;  oth- 
ers were  buih  specially.  This  explains  the 
different  devices  for  the  TX  modulator  and 
the  RX  mixer^  the  option  of  two  carrier  injec- 
tion oscillators  (CIO),  and  the  SSB-type  filter 
instead  of  a  CW  Tdter* 

Circojt  Description 

The  Colpitts  VFO  circuit.  Figure  1,  has 
gate  clamping  to  improve  stability.  It*s  fol- 
lowed by  two  buffers »  the  second  providing 


by  Frank  Lee  G3YCC 


individual  outputs  to  the  TX  and  RX.  A  RIT 
circuit  operates  on  receive.  You  must  set  it  up 
correctly  when  you  first  align  the  rig  (see 
instructions  below). 

Build  the  VFO  m  a  stout  metal  box,  with 
care  for  mechanical  rigidity.  The  RX  front 
end  uses  40673  dual-gate  MOSFETs  (see 
Figure  2).  The  tuned  circuits  are  peaked  to 
the  center  of  the  CW  hand  with  trimmers. 

Coil  winding  details  for  the  VFO  and  other 
stages  appear  in  the  respective  figures. 

The  mixer  output  is  link-coupled  to  a  KVG 
9  MHz  SSB  filter,  whose  output  is  amplified 
by  an  SL612  IF  amplifier  IC  (see  Figure  3), 
The  produa  detector  uses  two  BC  107  tran- 
sistors. Carrier  re  injection  is  from  a  cr^'Stal 
oscillator  using  the  USB  crystal  supplied  with 
the  KVG  filter.  Figure  4  contains  two  dia- 
grams: an  FET  oscillator  and  a  PNP  bipolar 
oscillator.  You  can  use  either,  or  you  can 


alter  the  circuit  polarities  to  suit  an  NPN 
transistor.  An  LM380  IC  would  work  fuie 

here. 

The  TX  mixer  is  an  MD108  (Figure  5)»  fed 
from  the  VFO  and  the  lower  sideband  carrier 
injection  oscillator*  (You  could  probably  use 
the  less  expensive  40673  as  a  mixer,)  The 
mixer  output  is  applied  to  an  SL610C  RF 
amplifier,  then  to  a  FET  which  drives  a 
1 2B  Y7A  PA  similar  to  that  in  the  well-known 
**TuckerTin"  circuit.  1  tried  to  use  a  transis- 
tor PA,  but  had  troubles  with  it  (likely  due  to 
my  lack  of  experience  in  transistor  PA 
design!). 

A  simple  diode/meter  circuit  measures 
relative  power  output  (see  Figure  6).  Side- 
tone  is  provided  by  an  NE555  circuit  (see 
Figure  7), 

Send/receive  switching  is  by  means  of  a 
4 -pole  change-over  relay  controlled  from  a 
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Figure  L  Colpim  VFO  circuiL 


LI.  L2  =  251   30  SWG. 
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Figure  2.  The  receive  froni-eruL  The  associmed  tuned  circuits  are  peaked  to  the  center  of  the  CWband  with  trimmers. 
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switch*  with  one  spare  conmct  set,  A  reed 
relay  is  used  for  keying .  You  could  also  oper- 
ate this  rig  on  80  meteni  after  selecting  the 
appropriate  VFO  and  CIO  frequencies  and 
changing  the  appropriate  coils. 

KIT  ALignment 

Alignmeni  is  conventional  except  for  the 

RIT  (Figure  8k  which  musi  be  set  up  as 
follows  to  compensate  for  the  frequency  dif- 
ference between  the  two  CIO  crystals: 


1 .  Using  an  extemai  receiver  with  no  aerial 
connected  >  and  a  signal  source  such  as  a  crys- 
tal calibrator,  switch  the  transceiver  to 
**rend''  and  zero  beat  it  with  ihe  signal 
source. 

2,  Switch  the  transceiver  to  receive,  then 
use  the  RTF  control  to  zero  beat  It  with 
the  signal  source.  Carefully  mark  the  setting 
of  the  RIT  control  on  the  from  panel  of 
the  transceiver  so  that  it  can  be  accurately 
repeated. 


3.  When  seaiching  the  band,  do  so  with  the 
RTF  control  set  to  this  nfiark.  If  it  is  r^juii^  to 
net  on  to  another  station,  tune  to  zero  beat, 
then  off-set  the  RIT  control  to  give  the  re- 
quired  beat  note.  After  a  QSO  or  an  unsuc- 
cessful call,  always  reset  the  RTF  control  to 
its  zero  mark  in  readtness  to  zero  beat  with 
the  next  station  to  be  called. 

So  what's  the  best  DX  so  far  with  this  rig? 
A  VK  answered  a  CQ  from  G3YCC— you 
can't  get  too  much  fiirthcr  than  that! 


Figure  3.  Receive  filter,  IF,  arid  produci  detecior. 
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lOGHzARRL 

Contest  Preparations 

In  April,  I  covered  the  construc- 
tion of  a  tripod  and  microwave 
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This  month  I  would  like  to  contirh 
ue  with  local  involvement  and 
where  to  get  equipment  to  operate 
on  the  microwave  bands.  The 
prime  goal  is  to  prepare  for  the  1 0 
GHz  ARRL  conlesl  later  this  sum- 
mer. This  month,  let's  cover  some 
of  the  things  that  you  can  do  in 
your  own  area  to  enhance  opera- 
tion on  microwave. 

At  first  I  thought  San  Diego  was 
dormant  until  N61ZW  and  t  started 
to  talk  about  operations  on  the  lo~ 
cat  repeater  and  at  swap  meets. 
This  resulted  in  quite  a  few  fellow 
amateurs  forming  a  common 
interest  forum,  the  San  Diego  Mi- 
crowave Group.  Through  discus- 
sions,  we  began  forming  a  com- 
mon bond,  which  has  grown  and 
spread  quite  wfdety.  Participation 
In  a  local  group  stimulates  interest 
and  helps  us  sort  out  data  from 
other  parts  of  the  country.  This  as- 
sists us  in  experimenting. 

As  to  equipment,  you  have  basi- 
cally two  choices:  buy  the  very 
fine  M/A  COM  Gunnplexer,  or  ob- 
tain surplus  microwave  equip- 
ment at  swap  meets  or  even  possi- 
bly for  free. 

Scrounging  for  Equipment 

By  scrounging,  you  can  gel 
QRV  on  the  10  GHz  microwave 
band  for  next  to  nothing.  The  qual- 
ity is  not  as  good  as  the  WA  COM 
Gunnplexers.  but  it  will  work  well. 
Go  to  your  local  burglar  aiarm  and 
efecthc  door  companies  and  try  to 
obtain  some  of  the  older  mi- 
crowave control  units  they  no 
longer  use,  since  they're  switch- 
ing to  LR.  optical  units. 

Pat  AA6EG  wrote  to  me  ques- 
tioning the  use  of  a  peculiar  type 
of  alarm  unit  and  detector  diode 
currenL  See  Rgure  1  for  details- 
You  can  check  the  detector  for  in- 
jection with  a  meter  (0  to  1  mA)  in 
series  with  the  detector  diode  and 
ground.  With  the  transmit  source 
on,  you  should  observe  a  DC  cur- 
rent flowing  in  the  detector.  About 
0.5  to  OJ  mA  is  oplimum.  Adjust 
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the  frequency  of  the  transmit 
source  to  the  ham  band,  usually 
about  10.250  GHz,  by  towering 
the  frequency  adjust  screw  further 
into  the  cavity  about  1  to  2  turns. 
The  microwave  unit  is  set  ir^  the 
factory  to  around  10.525  GH^. 

The  only  limillng  factors  with 
surplus  devices  are  the  system 
sensitivity  and  any  gains  associat- 
ed with  detector  noise  and  anten- 
na types.  Remember  iheSOLFArvl 
types  were  intended  to  be  short 
range  devices ^  but  they  work  very 
well  for  the  small  cost  ot  obtaining 
them. 

Transmitter  output  power  is  a 
consideration,  but  you  may  be 
surprised  with  what  you  can  do 
with  10  mW.  Usually,  with  modest 
transceivers  and  small  horns^  25 
miles  is  the  limit.  With  larger  dish 
antennas,  200-mite  contacts  are 
possible. 

By  the  way,  I  still  have  a  quantity 
of  50  to  100  mW  10  GHz  Gunn 
devices  available  for  $5  each 
postpaid. 

Success  Stories 
Steve  KA(&Z1L  from  Plymouth, 

Minnesota,  writes:  '1  had  some 
time  off  from  work,  so  I  called 
some  local  automatic  door  com- 
panies. I  picked  two  out  of  the  sev- 
eral listed  because  they  were  local 
companies,  f  struck  paydirt  with 
both  calls.  At  one,  the  tech  is  go- 
ing to  clean  up  the  shop  next  week 
and  set  aside  all  microwave  units 
he  would  otherwise  toss  out.  The 
other  shop  had  two  units  for  me! 
One  was  an  old  SOLFAN  with  a 
detector,  and  the  other  was  a 
small  black  box,  Hke  the  ones 
above  the  doors  at  the  grocery 
store.  The  kicker  is  that  they  both 
work!" 


Steve  KA0ZIL  goes  on  to  say 

that  with  two  units,  he  will  proba- 
bly rope  Rusty  N0HVW.  a  good 
friend,  into  to  GHz  operation. 
Figure  2  is  a  sketch  Steve  provid- 
ed of  one  of  his  units.  This  unit  Is 
very  similar  to  the  SOLFAN 
devices.  Power  to  the  Gunn  diode 
is  positive. 

With  5  volts  positive  on  the 
Gunn,  Steve  was  able  to  measure 
about  1  mA  on  the  detector  diode. 
A  little  much,  but  still  OK  for  a 
transceiver.  Connecting  the  de- 
tector to  a  monitor  receiver,  Pat 
was  able  to  detect  his  finger 
movement  in  front  of  the  cavity 
while  monitoring  on  the  receiver. 
For  a  Doppler  radar  device,  con- 
nect your  detector  diode  to  a  small 
audio  amplifier.  The  low  frequen* 
cy  sound  you  hear  is  the  mi* 
crowave  Doppler  signals  return- 
ing. As  a  matter  of  fact,  tlie  radar 
devices  the  police  use  are  very 
similar.  They  have  circuits  that 
measure  only  the  low  frequency 
audio  tone  (Doppler)  to  indicate 
your  speed.  It's  a  direct  correla- 
tion. For  a  speed  of  at»out  35  miles 
per  hour,  the  audio  Doppler  re- 
turned is  about  1085  Hertz.  This 
works  out  to  about  31  Hertz  per 
mile  per  hour. 

Setting  the  Frequency 

The  biggest  problem  remaining 
IS  to  set  the  frequency  so  that  your 
operation  is  within  our  amateur 
bands.  I  have  received  letters 
from  several  amateurs  without 
lest  equipment,  who  are  trying  to 
set  the  frequency.  Without  test 
equipment,  it  can  be  quite  bother- 
some. ]  am  willing  to  set  up  cavi- 
ties sent  to  me  in  the  mail  (provid- 
ed return  postage  is  included)  to 
the  frequency  desired,  and  I  will 
provide  a  voltage  vs.  frequency 
spread  calibration  chart  for  the 
unit,  Ron  Wicker  WA6VJS  has 
taken  me  Up  on  this  offer  and 
shipped  me  two  SOLFAN  units. 

I  set  both  units  on  10.250  GHz 
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with  my  HP  counter.  It  remains  to 

t>e  seen  just  how  much  bouncing 
around  the  units  will  take  for  a 
change  in  frequency  in  the  postal 
system.  They  were  well-packed 
and  should  survive.  Postage  cost 
less  than  Td  anticipated,  at  $2  for 
a  one-pound  package.  The  rates 
go  up  very  quickly  for  a  package 
over  two  pounds. 

The  Injector,  described  in  the 
January  1989  issue  of  73  Maga- 
zine,  is  an  alternative  to  verifying 
frequency.  Take  a  detector  mount 
and  replace  the  normal  detector 
(1 N23  diode)  with  a  surplus  varac- 
tor  and  a  3  dB  pad  for  DC  return. 
Inject  your  2  meter  HT  on  low  pow* 
er  (100  mW)  in  to  the  mount.  The 
varactor  should  produce  energy 
radiating  on  10  GHz.  146  MHz 
times  the  70th  harmonic  =  1 0.220 
GHz,  a  good  marker.  Experiment 
with  surplus  varactors  for  best  re- 
sults on  output.  It  wili  be  very  low 
power,  and  close  coupling  is 
needed,  but  it  works  well. 

So.  CaL 

Microwave  Weekend  News 

There  was  quite  a  flurry  of  mi- 
crowave activity  on  10  GHz  nar^ 
row  band  FM  and  SSB  here  in 
southern  California  over  our  most 
recent  microwave  weekend.  The 
contacts  were  from  a  location  in 
the  Lake  Arrowhead.  San 
Bernardino  mountains  at  Heaps 
Peak.  Phil  W6HCC  was  operating 
his  10  GHz  system  with  about  1 
Watt  of  power  output,  and  had  a 
very  noticeable  signal.  You  could 
turn  your  antenna  some  20  de- 
grees  away  from  the  true  path  and 
still  copy  him  at  a  distance  of  over 
1 00  miles  with  no  trouble. 

There  were  several  other  sta- 
tions operating  remote  to  Phil 
W6HCC  at  Heaps  Peak.  Chuck 
WA6EXV  was  operating  in  the 
desert  to  the  east  checking  out 
locations,  Kerry  N6IZW,  Ed 
W60YJ,  Art  WA60YS.  and  Leon 
WASBNH  from  the  San  Oiego  Mi- 
crowave Group  were  operating  on 
Mt.  Soledad  in  San  Diego  proper, 
anchoring  the  southern  end  of  the 
100  mile  test  path. 

The  signals  from  WSHCC's  rig 
with  1  Watt  output  were  so  strong 
they  were  pinning  the  S-meter  on 
the  narrow  band  systems  at  Mt. 
Soledad.  153  km  distant.  Kerry 
N6IZW  made  contacts  with  both 
f  M  and  SSB  over  the  10  GHz  path 
to  Heaps  with  relative  ease.  His 
system  uses  a  tvw  stage  MGF- 
1402  preamp  with  about  18  dB 
gain  and  4  dB  noise  figure.  Provi- 
sions are  made  in  N6IZW's  rig  to 
reverse  the  amplifier  and  use  it  in 
the  transmit  mode,  as  it  is  linear 
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and  gets  about  -^  5  dBm  output  on 
transmit  (approximately  3  mW 
power).  The  S-meter  indicated  full 
peg  on  both  SSB  and  FM. 

L^5n  WA5BNH  was  using  his 
system  which  places  the  mixer  di- 
rectfy  on  the  antenna  without  a 
preamp.  His  output  power  (trans- 
mit) is  about  100  fiW.  Leon  was 
able  to  make  contact  with  Phil 
W6HCC  on  Heaps  Peak  who  was 
stiil  full  peg  on  WA5BNH*s  rig. 
W6HCC  decided  to  reduce  his 
power  to  about  100  mW,  and  Leon 
WA5BNH  saw  the  S-meter  come 
just  off  the  peg.  Further  reducing 
W6HCC*s  power  to  20  mW  gave 
WASBNH's  S-meler  an  S-7.  The 
copy  at  Heaps  was  just  above 
marginal  during  the  test,  using 
5  kHz  FM  for  the  contact  on  2  me- 
ter HTs. 

Kerry  decided  to  try  another 
test.  He  replaced  the  2  meter  FM 
transceiver  with  a  Santec  LS-202 
mullimode  2  meter  HT  capable 
of  FM  and  SSB  with  the  same 
transmitter  power.  He  switched 
the  mode  to  SSB  on  both  ends 
of  the  path.  The  resulting  copy 
went  to  full  Q-5  copy  on  SSB 
at  Phil  W6HCC's  location.  Going 
back  to  FM  again  led  to  marginal 
copy.  It's  often  very  handy  to 
be  abie  to  switch  to  SSB  from  FM 
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Figure  2.  KABZiL  "s  fO  GHz  unit  With  SVto  ground,  the  detector  diode  gives  about  f  mA  DC. 


to  improve  copy  on  a  fong  path. 

Equipment  De\M 

A  brief  outline  of  the  equipment 
is  in  order  so  that  you  can  see  just 
what  is  pieced  together  The  parts 
are  not  all  identical,  and  they  de- 
pend on  what  is  available  through 
scrounging  or  swap  meets.  The 
heart  of  the  unit  is  the  phase- 
locked  oscillator  that  provides 
about  -1^10  to  +20  dSm  output  on 
10  GHz,  The  units  that  we  have 
been  able  to  obtain  have  come 
from  many  different  sources.  The 
prime  source  seems  to  be  the  sur- 
plus disposal  section  at  Collms 
Microwave  in  Richardson,  Texas, 
They  hold  monthly  auctions  to  dis- 


pose of  out-of-spec  equipment, 
and  the  hams  in  (hat  area  pick  up 
the  material  and  make  it  available 
through  newsletters  and  swap 
tests. 

The  phase-locked  oscillator  is 
basically  a  high  power  microwave 
oscillator  running  in  the  1.2  to 
2  GHz  range,  depending  on 
the  model.  You  lune  it  with  a  var- 
acfor  controlled  by  a  97  to  TOO 
MHz  crystal  reference.  Some 
crystal  oscillators  are  internal  and 
some  are  external.  The  Internal 
types  usually  demand  a  higher 
price,  about  $35  to  $50  dollars 
each*  depending  on  condition. 
The  less  desirable  units  run  about 
5  to  10  dollars  less.  In  future 


columns  1  will  describe  fully  the 
microwave  "brick"  oscillators  as 
well  as  the  preamps  used,  and  the 
relay  switching  techniques  need- 
ed to  place  a  system  of  your  own 
m  use. 

Let's  Hear  From  You  I 

I  would  be  glad  to  answer  any 
questions  concerning  VHF/UHF 
and  microwave  operations* 
Please  send  a  self-addressed 

stamped  envelope  for  a  prompt 
reply,  t  will  include  some  of  your 
letters  in  future  columns  to  assist 
others  who  are  having  the  same 
problem.  Send  all  questions  to  me 
at  the  above  address.  73s  and  see 
you  next  month! 
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COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  iim'uttarteoMSty  from 
yoyf  MS  DD5  micracomputer!  DataCom,  Inc.  offers  a 
ierles  of  softwareyhardware  packages  that  Interface 
with  many  current  synthesized  rigs.  These  Include: 

ICOM  736,  IC-7BI.  IC-781,  IC-R7000,  IC-R71A 

Vaesu  747.  757GX.  757GXII,  767,  9600 

Kenwood  TS-4h4O,TS-940.TS-140,  rS-6fiO,  7li,ail. 

fISOOO 
Cha^cofn  cisufrfn^t  tM  simpter  to  Install    The  yser 
doesn't  need  to  know  anyttitnf  at»iut  MS-DOS — the 
Instahdtion  program  does  It  all!  After  Installetlen,  the 
user  sets  the  parameters  w)th  menus. 

These  packages  allow  complete  control  of  these  rigs 
from  the  keyboard,  and;  more]  Dataoom  adds: 

*Scan    (vnotJont    added   to    radios    tJiat   don't 

allow  thli  tram  the  front  panet. 

*  Frequency  arKt  associated  Info  memory  ttmlted 
onty  by  disk  storage. 

*Tabuiar  screen  display  of  atl  of  the  channels 
stored  \n  men^ory,  along  wUh  a  full  descrfptlon  of 
each.  IncludingL 

—mode  (LSB,  USB,  FM,  etcj 

o^lgtit  character  atpha numeric  description 

— Sl^at  bandwictth 

*  continuously  variable  scan  delay  from  tOQ 
ml  Mi  seconds  up 

^a  fM3i- featured  toigmg  uttitty 

AVAILABLE  FOR  IBIM  PC,  XT,  AT^  g&386  2S6K  RA» 
1  SCRIAL  POf?T  AND  1  FLOPPY  MINIMUM 

PROGRAM  WITH  INITIAL  L IBR ARIE£  99.95 

RS-232  TO  TTL  INTERFACE  ONLY  [NEEDED  IFDONT  HAVE 

MANUFACTUREftB  INTERFACE} 
EXTERNAi.  JNTERf  ACE  ALLO^  4  ftADIOS  99.95 

ir#F£RML  PC  tNT^RFACE  W^l  SONAL  &  1  RADtQ  PORT  U§.9S 
SPECTRUM  ANM.YZER  MODULE  {CAiLFORPeH^ 

COWnFTf  SYSTBe  WCL  RADIO.  tHlHlf  ACE  COMPUTER 

AVAJiJ^E  {plLLRJRPRM^E) 

DATACOM,  INT. 

80Si  W.  2iSTLANE 

HIALEAH,  FL  33016 

AREA  CODE  (305)  822-6028 
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ttiBiibef  23  on  your  Feedback  card 


TTY LOOP 


Marc  L  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 

Battimore  MD  21208 

Well,  I  heard  you.  With  the  re- 
sponses to  the  March  1969  RTTY 
Loop  Reader  Survey  pouring  in 
(F  mean  it— you  really  did  respond 
to  this  one!),  many  of  you  made 
one  thing  qurte  claaf .  You  are  anx- 
ious to  anger  your  spouse,  parent, 
or  significant  other  and  burn  little 
holes  in  the  kitchen  table  with  a 
construction  project  or  iwo.  Glad 
to  oblige. 

The  most-asked-for  items  by  far 
were  small  one-  or  twcKrhip,  or 
transistor  projects  useful  to  the 
RTTYer,  new  or  old.  Simple  de- 
modulators and  AFSK  units  led 
the  pack,  with  other  types  of  test 
or  interfacing  circuitry  following. 
With  these  requests  ringing  in 
my  ears,  let*s  see  what  I  can 
muster  up. 

The  TU, 

Demodutatorp  and  Modem 

Receiving  RTTY  is  the  first  item 
of  business,  and  that  requires  a 
terminal  unit  of  some  kind.  Early  in 
this  hobby,  the  device  thai  decod- 
ed the  blood!e-bleeps  of  RTTY  in- 
to the  clunky-chunks  of  TTY  was 
called  a  "Terminal  Unit/'  proba- 
bly because  it  was  the  electronic 
unit  used  at  the  lerminaL  Com- 
monly abbreviated  TU.  this  term  is 
still  quite  widely  used.  A  bit  later, 
the  moniker  "demodulator"  sur- 
faced, derived  from  the  demodo 
latiort  of  frequency  shift  keying  in- 
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io  TTY  loop  voltages.  We  also  still 
hear  the  phrase  "truncate  to  de* 
mod."  Recently,  an  interface  that 
both  sends  and  receives,  modu- 
lates and  demodulates  so  to 
speak,  is  called  a  "modem."  from 
the  initial  syllables  of  these  two 
words.  Originally  a  computer 
term,  it  has  crept  into  our  vocabu- 
lary as  well. 

However  you  wish  to  call  it,  our 
goal  is  to  make  a  simple  device 


project  are  common  parts.  You 
can  buy  them  at  Radio  Shack 
or  other  parts  houses.  I  recom- 
mend building  the  device  on  a 
small  piece  of  perf  board,  with 
point*to-point  wiring.  Clubs  may 
wish  10  etch  a  ckcuil  board;  this 
could  be  a  useful  introductory 
project. 

The  Oemodutator 

Now,  to  the  matter  at  hand.  Fig- 
ure 1  is  a  schematic  diagram  of 
the  demodulator.  The  audio  out- 
put of  your  receiver,  either  HF  or 
VHF,  is  coupled  to  the  demodula- 
tor through  a  0,1  ^F  capacitor  to 
pm  2  of  the  XR-221 1.  With  no  in^ 
put  filtering  on  this  device,  it  is 


"MODEM  MGR .  .  . 

supports  split-screen 

operation  or  full  screen  at 

speeds  to  more  than  1 9KB,  and 

it  will  run  under  either  Pro  DOS 

or  Apple  DOS  3.3/' 


whtch  wiH  convert  frequency-shift- 
ed audio  tones  into  a  keyed 
voltage.  The  heart  of  this  circuit  is 
a  demodulator  on  a  chip,  the  XR- 
221 1  phase-locked  loop  demodu- 
lator. Although  not  in  the  latest 
Radio  Shack  catalog,  it  used  to  be 
carried  on  iheir  parts  wall,  and  it 
may  be  in  the  clearance  bin  at 
many  stores.  If  not,  Radio  Shack 
dealers  can  order  one  for  you.  Al- 
so, you  can  buy  It  at  many  parts 
stores  and  by  mail  order;  the  Jim- 
Paks  line  carries  it. 
Ail  other  components  in  this 


i 

Demodulator  Parts  List 

Integrated  Circuit 

XR-2211 

Jim-Paks  or  ma 

il  order 

'Resfstors 

5100D 

RS  271-1330 

5/$0.39 

Va  or  Vi  Walt 

10OOOQ 

RS  271-1337 

5/$0.39 

1 0OkQ 

RS  271-1347 

5/$0.39 

200kO 

RS  271-1350 

5/$0.39 

510kO 

RS  271-1354 

5/$0.39 

Potentiometer 

5000Q 

RS  271-217 

$0^69 

Miniature  PC  mount 

important  to  present  a  clean  slg* 
nal,  either  a  good  VHF  RTTY  sig- 
nal or  a  strong,  interference-free 
HF  signal. 

A  phase-locked  loop  (PLL)  de- 
modulator is  normally  tuned  for 
the  frequency  and  bandwidth  de- 
sired. Here,  the  0.022  pF  capaci- 
tor from  pin  13  to  pin  14  of  the 
integrated  circuit  and  the  20  k  re- 
sistor (an  18  k  fixed  and  5  k  vari- 
able) on  pin  12  set  the  center  fre- 
quency to  about  21 25  Hz,  midway 
between  a  2025  Hz  mark  and 
2225  Hz  space  frequency. 

Set  the  bandwidth  to  allow  300 
baud  transmission  with  the  200  k 
resistor  between  pins  11  and  12. 
The  filter  of  the  0.005  pF  capacitor 
and  100  k  resistor  coming  from  pin 
8  provide  additional  trimming. 

Naturally,  with  a  circuit  operat- 


ing at  TTL  levels,  the  output  from 
this  one-chip  wonder  is  at  TTL  lev- 
els. Don't  try  to  drive  a  Model  15 
with  il— at  least,  not  directly-  Fu- 
ture columns  will  include  some  in- 
terfacing schemes  that  will  let  you 
do  this. 

Apple  News 

In  the  March  issue  of  RTTY 
Loop,  I  menlFoned  Byron  Schull- 
en'a  Apple  woes,  but  somewhere 
between  my  data  transmission 
and  the  typesetter,  his  computer 
mutated  from  an  Apple  llgs  to  an 
Apple  lie.  Well.  Bruce  Klutchko. 
M.D.  WB2HLX,  Hastings-on-Hud- 
son,  New  York,  offers  his  advice 
regarding  a  piece  of  software 
called  MODEM  MGR.  Bruce  says 
that  he  has  used  this  program  for 
several  years^  and  has  found  it 
one  of  the  most  comprehensive 
and  well-supported  programs 
available  for  the  Apple  II  + ,  He,  lie, 
or  Mgs.  It  supports  split-screen  op- 
eration or  full  screen  at  speeds  to 
more  than  19KB,  and  it  will  run 
under  either  ProDOS  or  Apple 
DOS  3.3. 

Bruce  notes  that  Apple  users 
sometimes  feel  orphaned  by  the 
amateur  industry;  but  they're  re- 
luctant to  give  up  their  machines. 
He  feels  that  MODEM  MGR 
speaks  to  that  need  precisely.  It  is 
available  from  MGR  Software, 
Suite  101,  305  So.  State  College 
Blvd.  Anaheim  CA  92806.  Contact 
them  for  current  pricing  and 
availability,  and  be  sure  to  men- 
tion 73's  RTTY  Loop  when  you 
write. 

Next — ^Transmitting 

Next,  we'll  cover  the  other  side, 
transmitting,  with  a  one-chip  RT- 
TY modulator.  As  always,  I  wel- 
come your  questions  and  com- 
ments, either  by  mall  or  E-mail. 
Send  paper  to  the  above  address^ 
E-mail  to  me  on  CompuServe 
(75036.2501)  or  Delphi  (MAR- 
CWA3AJR)  with  your  commentSp 
questions,  suggestions,  or  criti- 
cism. All  of  It  is  appreciated. 


Capacitors 
Precision  disk 


0.022  pF 
0,005  pF 

0.0047  [if 
0.1  pF  X  3 


RS  272*1066 
RS  272-1 30 

RS27M30 
RS  272-1 35 


2/$0.69 
2m).49 

2/$0.40 
2/$0.59 


Perf  board 


0.1  "grid  RS  276-1394         $1,99 


'Resistor  values  are  nominally  within  10%.  For  all  practical  pur- 
poses, the  available  Radio  Shack  values  are  close  enough  for  this 
project  to  the  specified  values.  If  you  can  get  exact  values,  fine.  If 
not,  don't  bse  any  sleep  over  it. 
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SUPER  PERFORMANCE  BATTERIES 


SUPER  ICDM 

SUPER  ICOM  BF-7S.  132  volfs. 
900ma.  double  Ihe  capacity  o(  the 
Icom  BP-7.  5w  outpul. 

SUPEA  icon  iP-8S,  9.6  voTts, 
l200n^.  50%  more  capacity  Ihafl  the 
kmn  BP-8 

Bmh  are  rapid  tiase  charge  ofily.  ck 
sliile  m  wall  charger.  4  inches 
h?gh  BP-7S  or  BP-8S  S69  00 

SUPER  KENWOOD 

SUPEIt  KEMWDOD  f«-25S/PS-Z6S. 
6.4  votts,  900  ma.  douDle  ihe  capaci- 
ty 0(  rrm  PB-2S/PB-25  tar  the  2500^ 
26O€/35O0/36OO  Charge  with  either 
fhe  slandard  wall  charger  or  clrop  in 
charger  3  inches  high.  $55.00. 


SUPER  YAESU 

SUPER  YAESU  FNMSH,  12  volts. 
lOOOma.  double  the  capacity  of  Itie 
Vaesy  Fr^B'4.  5  watt  mjipul.  Rapid 
charge  only  S71  00 
SUPEfl  YAESU  FNfi<3S.  9  B  votts 
1200ma.  tnple  Ihe  capacity  of  the 
Yaesu  FHB'3.  3.5  watt  output  Rai^d 
Of  wall  Charge  S60  DO 

Both  are  perfect  tor  the  03.  09  and 

727  serits  radios  and  are  4  inches 

high 

Insflfts  for: 

Ktimood  P0-2Sp  2SH,  26 

Bac!  replacement  FN 8- 2  Nicad  pack    '^^"^  ^^'3 
for  Yaesu  FT-404R/207E/2QflR/70BR  l^^m  BP-5  (SOOmi) 
52  7  00  leo  m  B  P-  7  f  SOOmi ) 


Icofn  BP'S 


129.00 
S22.00 

saa.N 

S35(H] 


Add  $4,00  stiipping  &  handling  fcur  first  pack   CT  resitferls  add  J^%  \m. 

Corrtptete  lino  of  MICAD  packs  for  Icom,  Kenwood.  Vaesu.  Tempo.  Santec,  Azden,  Cordless  Telephones, 

Alkaline,  1st  I  cad.  and  GelhCeils.  All  MCA  D  packs  Include  a  1  year  guarantee.  Commercial  Radio  Packs  also 

avallat^le. 

For  all  your  battery  needs,  wnte  or  call  today  for  a  compfete  catalog.  Dealer  inquiries  Invited, 

Made  bv  Hams  for  Hams 


iiiiUPCMPtmc  Inc. 

149  Palmer  Road  •  Saulhbury,  CT  06488 

(BOO)  B34-8132  In  CT  (203)  264-3985 


Mait*rCord 


Power  Pole 

Connectors 


Ttred  of  looking  for  power  connectors 
for  ftJ]  those  rtgs? 
e  Power  Pole*  system  Is  for  you* 
Sltick  to  roobiJe  Just  Plug  &  Go! 


imfaled. 


•  15  -  30  -  ffi  tmp  @600  voti  ACJOC  niinp 

•  Pdw^ty  i»  db^trwiizAd  wbn  isultiple  pals  >n 

•  CnMiat  bs  nulcd  incarieclfyE 

•  SHwir  pitmd  ayetuctM  mean  low  (eiiitfjicG(600  mkzo 
ohnv/PPSO) 

•  £uy  ID  kHKunbie,  drimp  md/dr  ioldar. 

•  Dawtnil  unombly  iiJovri  "iticking^  isuJtJpiD  polm  •■ 

F^werpak  15  -  4  or  30  -  4 
with  2  red  &  2  black  poles 

(^2-*^  f  hippini  ixd  hindlint  up  10  50  jkm.  'lO  mtti.  (x6ct} 

I  qI     Distribuiad  fly:  Relphcon  Syit&n^ 
\r%\     fi2€  S.  aiue  Sky  Dr..  Ced^  CNy,  UT  347^ 
"     *^     DMior  Inquiries  Welcome  (801)  Sa6-230!2 


Just  $2, 
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CIRCLE  347  Old  READER  S£iTVECi  CARD 


CIRCLE  68  ON  READER  SERVICE  CARD 

5-1000  MHz  PREAMPLIFIERS     | 
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WIUVM  TECHNOLOGY.  Div.  of 

WI-COMM  ELECTRONICS  INC.     | 

P.O.  Box  5174. 

MASSENA.  N.Y.  136&2          1 

(315)  769-8334 

1 
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VIDEO  I.D.  BOARD 


♦Custom  Graphics  with  your  Call  Sign 
•4  Screens  (2  Hi-res/2  color  bar) 
•12  VDC  OpemUon 

•Instant  Video  ID 
•Video  Relay  for  switching  In  Live 
Camera  Video 

■Built-in  Automatic  SequencerTimer 
(steps  through  alt  four  screens) 

VDG-1  with  pre-programmed  calls; 

$89 

Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R*  77  ■  Findlay,  OH  45840 
(419)422-8206 


m^ 


aJCTRONICi 

1253BTJ-77 
FiitdUa;,  OR  iSQ^ 


USLVI-VaeilE     A  kacwv     ^ 


^—.t^—  kJU 
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Short  Broadband  pipole^    ''    Slopers 


I  Pip 

■        T. 


FB  mmn$      «i' 

*  LSSa  '  H  SSB I         /  3?- 
FB  4(1/20       31*69?^ 
FB  10/10     16'  ^59.^ 

kfopickSl 
,    B«i3CN3*2S.Pftjvo,UTS4605 


Tawer-Maynt 
FB  BatfSloptrs 
FB  160'8ft/M  CW       70' 
FB   liSO/75  SSfl    62' 


2KW 

R<id>  to  Uic 

■No  Ca  p>  nT  Coj  l4 

>FuUy  «-x  Kile  J  £  in^uliteJ 

AntennasWest 

l«01»  .*73-»425 


CIRCLE  303  ON  READER  SERVJCE  CARD 


CIRCLE  119  ON  REA^Eil  SERVICE  CARD 


Minnesota 


CITY 


1L#^  tUIV^  %! 


Satellite  City 

1 2581  Central  Ave.,  Mpis,  MN  55434 


Natrona!  1-800-426-2891     Local  1-612-754-1200    State  1-800-328-8322,  Ext  176 
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CWCLE  332  ON  READER  SERVK:E  CARD 


Ask 


Number  24  on  your  Feedback  card 


KABOOM 


Michael  Gsier  KB  WM 

7  Simpson  Court 

S.  Barfington  VT0540S 

Fix  or  Ship? 

Previous  columns  covered  how 
to  fix  your  radios — an  important 
part  of  the  ham  experience.  There 
comes  a  time,  liowevefn  when  it 
makes  sense  to  send  the  hg  back 
to  the  factory,  even  it  you  are  a 
very  skilled  technician,  and  espe- 
cially if  you're  not.  This  columr>  is 
about  determinir^g  the  cutoff  point 
between  *'\  can  fix  this!"  and 
"Where's  the  shipping  box?" 

Technicat  SkiN 

One  very  important  factor  is 

your  confidence  in  your  ability  to 
repair  your  hg.  With  the  cost  and 
complexity  of  today's  rigs,  you 
donH  want  to  gel  in  over  your  head 
and  make  mistakes  that  can  result 
in  tremendous  repair  bills  later. 
This  ability  varies  widely  among 
hams^  and  seems  unrelated  to 
cJass  of  license.  Some  hams  are 
just  more  into  the  mechanics  of 
the  lechnoiogy  than  others. 

Manufacturers  discourage 
owner-performed  repairs,  and  it 
makes  good  economic  sense  for 
them  to  do  so.  For  one  thing,  they 
make  money  when  you  send  the 
rig  in.  unless  it's  under  warranty. 
Also,  they  maximize  their  profit  by 
fixing  the  most  units  per  day  pos- 
sible. If  a  technician  has  to  spend 
several  hours  wading  through  an 
owner's  botched  repair  job.  the 
company  makes  tess  than  it  would 
if  he  could  fix  several  units  during 
that  time.  The  problem  Is  com- 
pounded by  the  fact  that  the  tech 
often  has  no  idea  how  to  separate 
the  original  problem  from  what  the 
owner  has  done  to  the  rig! 

Warranty  Service 

Warranty  service  from  manu- 
facturers can  be  very  slow~you 
wait  up  to  several  months  lo  get 
your  radio  back.  This  makes  it 
tempting  to  fix  it  yourself,  but  it 
fust  doesn't  make  sense  to  open 
up  your  rig  while  Ws  still  under 
warranty.  If  you  tamper  with  ii  and 
then  have  to  send  it  in  anyway,  it 
will  automatically  be  classified  as 
**out  of  warranty."  You  will  be 
charged  the  regular  rale,  even  if 
your  intrusion  is  unretated  to  the 
maifunctron. 

This  doesn't  apply,  of  course,  to 
the  installation  of  factory  options* 


The  Tech  Answer  Man 

such  as  filters.  FM  boards,  and  the 
like.  The  basic  purpose  of  warran* 
ty  service  is  to  correct  "infant  mor* 
talily/'  or  the  sudden  malfunction 
of  a  new  product.  It  is  ax io matte » 
and  true,  that  a  solid  stale  device 
will  tend  to  either  die  within  a 
week,  or  work  for  years.  Hence 
the  standard  90-day  warranty.  Al- 
though the  trend  is  toward  longer 
warranties,  they  are  a  pretty  safe 
bet  on  the  part  of  the  companies. 
So  are  extended  service  con- 
tracts. 

Fixing  vs  Tweaking 

One  thing  I've  found  atxsut  war- 
ranty service  is  that  it's  just  about 
impossible  to  get  a  radio  adjusted 
unless  it  is  so  far  out  of  whack  that 


ply  malfunction,  perhaps  a  VOM 
will  do,  but  do  you  really  want  to 
dive  into  a  PLL  problem  without  a 
scope? 

Finally,  weigh  your  time  versus 
the  expected  repair  costs.  A  job 
that  will  take  you  14  hours  to  puz- 
zle through,  but  may  only  cost  $60 
at  the  shop,  is  probably  not  worth 
doing,  unless  you  have  lots  of  free 
time  (free  what??)»  or  you  just 
want  to  play  with  it  on  weekends, 
in  which  case  it  will  probably  sit 
broken  even  longer  than  it  would 
at  the  service  center! 

Getting  Parts 

Ttiey  say  that  in  Australia,  parts 
are  plentiful  because  there  are 
tots  of  electronics  eathusiasts. 
That's  certainly  not  the  case  here 
in  the  good  old  U.S.A.  Chances 
are  that  you'll  wind  up  having  to 
order  parts  from  the  manufactur- 
er. Expea  to  get  soaked.  1  was 
recently  charged  $t  tJO  for  a  chip 


''a  new  solid  state 

device  will  tend  to  either  die  within  a 

week,  or  work  for  years. " 


it's  practically  unusable.  As  far  as 
manufacturers  are  concerned,  it 
either  works  or  it  doesn't.  So,  if 
you  are  unhappy  with,  say,  the 
alignment  of  an  oscillator  fre- 
quency, live  with  it  until  the  war- 
ranty runs  out,  and  then  adjust  it 
yourself. 

The  Big  Decision 

f^ow  the  rig  is  out  of  warranty, 
and  it  Stops  working.  What  to  do? 

The  basic  strategy  is  this: 
Weigli  the  chances  of  a  success- 
ful repair  against  those  of  making 
things  worse.  This  does  not  have 
to  be  a  purely  emotional  gut  reac- 
tion. You  can  approach  it  in  a  logi- 
cal manner. 

Rrst,  ask  yourself  whether  you 
have  an  idea  about  what  is  wrong 
with  the  darned  thing!  Sometimes 
the  problem  will  be  obvious  to  you, 
and  other  times  it  will  be  a  big 
mystery.  Even  if  ifs  a  mystery, 
you  can  still  tackle  it  yourself. 
as  long  as  you  feel  competent  lo 
do  so. 

Next,  ask  yourself  whether  you 
have  the  equipment  to  do  the  job. 
The  first  order  of  business  here  is 
a  schematic  diagram.  To  delve  in- 
to the  rig  without  one  is  just  asking 
for  major  trouble.  Look  at  your  test 
gear.  If  you  suspect  a  power  sup- 


that  should  have  cost  no  more 
than  $3.00!  Manufacturers  mark 
up  parts  very  heavily,  (An  excep- 
tion is  Yaesu.  Parts  I've  ordered 
from  them  have  been  very  reason- 
able,) In  any  event,  at  least  the 
labor  (yours)  is  free! 

Now,  let's  look  at  this  month's 
letters: 


Dear  Kaboomi 

Why  does  the  last  digit  on  the 
frequency  dispiay  of  my  TS-130S 
sometimes  drift  up  and  down, 
while  my  friend's  13-4403  is  ab- 
solutely stable?  Is  there  some  way 
I  can  make  mine  stay  put? 

Signed, 
Wander!  rt' 

DearWandertn/ 

The  answer  lies  in  the  funda- 
mental difference  between  the 
two  radios.  The  older  '130  has  an 
analog  VFO,  and  the  display  is  a 
type  of  frequency  counter.  As  the 
VFO  and/or  counter  drift,  the  num- 
ber wanders.  The  '440.  however, 
is  a  digitatly  synthesized  rjg.  The 
display  is  generated  by  the  mi- 
croprocessor, and  has  nothing  di- 
rectly to  do  with  the  actual  fre- 
quency of  the  radio.  The  computer 
also  controls  the  synthesizer  to 


put  the  radio  on  the  displayed  fre- 
quency. In  other  words,  the  TS- 
130's  display  follows  the  radio, 
and  the  TS-440  works  the  other 
way  around. 


Dear  Kaboom, 

Th&  middf&  segments  of  all  the 
numbers  in  the  digital  dispiay  on 
my  Kenwood  13-1203  have  gone 
out.  Otherwise,  the  radio  works 
fine.  But  it  sure  is  hard  to  tell  what 
frequency  I'm  on;  the  numbers 
kx}k  tike  something  from  another 
ptaneti  Where  should  /  kx>k? 

Signed, 
Half-Digit 

Dear  Half, 

The  likely  culprit  is  tfie 
TC5066BP,  1C16  on  the  counter 
board.  This  chip  is  a  display-tube 
driver,  and  it  controls  the  middle 
segment.  The  part  is  available 
Inim  Kenwood.  The  board  is  just 
behind  the  display  Be  careful  not 
to  break  the  delicate  display  tube 
when  you  pull  the  assembly  to 
change  the  chip. 


Dear  Kaboom^ 

/  have  a  modern  digitai  HF  rig. 
and  when  t  tune  through  the 
bands,  there's  an  annoying 
thump  in  the  audio  every  10  kHz. 
IVs  especially  noticeabte  on  AhA 
signals,  t  called  the  company,  and 
they  said  it  was  normal  but  my 
cousin's  identical  model  doesn't 
do  it,  and  his  is  two  years  olderl 
Are  they  lying  to  me  or  what? 

Signed, 
Thumper 

Dear  Thumper, 

No.  they're  not.  If  you^ve  been 
reading  ham  mags  in  the  last  year 
or  two,  then  youVe  read  about 
phase  noise  in  synthesized  rigs, 
If  s  a  sort  of  modulation  of  the  os- 
cillators, caused  by  the  digital 
control  process,  it  degrades  a  ra- 
dio's periormance^  and  the  manu- 
facturers have  been  trying  to  im- 
prove the  situation.  The  current  fix 
is  to  make  the  phase  locked  loop 
tighter  by  decreasing  the  loop  fil- 
tering, and  it  works. 

Unfortunately,  it  also  causes 
some  overshoot  at  certain  fre- 
quency mtervals,  and  this  is  what 
causes  the  audio  thump.  Your 
cousin *s  unit  was  made  t>efore  the 
mods  went  into  effect. 


Have  a  tech  question?  SerKf  it  off 
to  "Dear  Kaboom"  at  the  above 
address. 


74    73  Amateur  Radio  •  June,  19S9 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  PC.  DESIGN  SERVICES 

FOR  MORE  INFORMATION 

/Midland 
Technologies 


/T 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN,  MT59715  (406)586-1190 


CIRCLE  252  ON  READER  SERVICE  CARD 


PC  Slow  Scan   $149,95 


Acompfele  ^cw  scan  television  sMonW  yoiir 
1 B  M  PC  or  compat! We  Send  artd  f eceJve  images 
ri  up  to  1 0  ^ad$s  of  gr^  copending  upon  your 
grapNcs  ca^d  end  prWer. 
toicMes: 

DemtxiJistor     Modulator    75  Page  Manual 

Soffiwam  TuloiiaJ  Cassette 

Ham  transceiver  PCwfth640K   Parala^Port 
Gr^icsCard     Tape ftecofcJer  Ssnnlpoft 
StowScapFommts:  ej2,17,23,34,35,4S/2s*&c. 


Software  Systems  Consulting 
1 303  S.  Ola  Vista 
San  Clemente.  CA  926/2 
(714)  498-5784 


CIRCLE  244  ON  READER  SERVICE  CARD 


CATALOGS 


HAM 

>Transcervers 
VHF-VHF-UHF 
>Antennas 
VRTTY-Packet 
V  Receivers 
>-Books&Accs. 
HUGE  48  page 
S'/s  by  11"  format. 
With  prices! 
ONLY  $1  Postpaid 


Send 


SWL 

>  Receivers 
vAntennas 
^Tuners 
>-Heaphones 
VRTTY-FAX 
>Books  &  Aces. 
HUGE  52  page 
SVz  by  11 "  format. 
With  prices! 
ONLY  $1  Postpaid 


Universal  Radio 

I^M  1 280  Aida  Drive  Dept.  73 
^*       Reynoldsburg,  OH  43068 


Semng  Amateur  Rodw  Stnce  1B42 


WEATHER  STAR 

A  Power-Packed  M  icro         by  OiGi  TA  R 
Weather  Computer  for  Your  Station . . . 


Protect  Your  Antenna  &  Home! 

A  must  in  every  shaclt.  Nem  ^u  can  scan , . .  heavy  Wind  Gust. . . W5nd 
DiredioFi. ..  Temp  Hi/LD  aiid  monef  Get  ymir  own  corripnterized  weather 
Statipn  at  gn  incredfbly  !ofw,  sffo^^abie  prioe. 

The  New  Aamuth  Weatlier  Star  by  Digi-tar  is  a  high  quafity,  ptwer- 
pacl^d  weB(tlierco-mput&i;  just  ioaded  with  f&^urss.  Gii^s  ycHi  accurate 
weather  data.  ..fight  in  your  stiac^...at  the  touch  of  a  finger.  Created 
WFtti  the  latest  CMOS  micro-chip  techroiiKiy. 

\^j  G«t  AJI  The&e  EKcitif>s  FUNCTIONS  &  FEATURES  with  ttw  Wl.. 

HANDY,  COMPACT  SIZ«:  2i^'  x  2^h" x  1  ^h" 
LAflGE,  EASY  TO  HEAD  ICD  READOUT  Gives  you  Wind  Speed  • 
Re<;or(ls  Htgh  Wild  Gusis  »  Wind  Oinectinn  •  Wind  Chil-l  Facrtor  • 
Oulside  Present  Temperature  (Remote  sensor  frtcluded)  •  Records 
Higti/Low  Temflieraiiura  •  Reads  in  Fahrenheit,  Ceisius,  MiJes/Hour.  or 
KM/Hf  •  Programmable  Scan!  •  Operaies  or  DC  (Batteries  Mtrt 
Included)  or  AC  with  Optional  adapt&r 

Youf  TWZ  S¥STiM  CDMES  COMPLETE  WITH  •  TW2  Weather 
Computer  •  Anemomet&r  S  Wind  V^ne  made  OJ  high  impact,  UV 
resistant  plastic,  with  stainiess  baarin^s  £  shaft  h}r  yigars  o^  tmuble  fr&e 
service  *  40  Feet  of  Cabte  iead-jr  witti  coineciors  *  Outside 
Temperature  Sensor  *  &  Mounting  Hardwafs  * 


•^^''fin 


t*e 


u 


\i)ur  SPECIAL 


Order  TODAY! 


Get  tfis  tmtoui  A^inmUi  Itorftf  Tints.  Dual-Zom  24-Houf  StaUon  Ciocl<. 
Df$pf3y$  t  (jpj/  ^  in  r,'  in  ?5  Oties-'Zofi^s  RelBft  Vatue  $29. 95 


ACT  NOW!  SEND  TODAY! 


AVAIUaiE  OPTIONS: 

•  Stainless  Desli  Stand  (0SK22)  @  $9.35  •  Rect^argealile  l\ii-Cad 
Battery  Pack  (BP3)  @  S7.95  •  40  ft.  Extension  Control  Cable  (£040) 
@  14.95  (Requires  2)  •  AC  Power  Adaptor  {PS1?)  @  S9.95  •  Piegse 
add  $3.95  for  Shipping  &  Handling  of  TW2.  R>r  each  option  add  $1.0Q 

CREOtTCAHD  ORDERS  OfiLY 

Other  Service  Gail  213^73'ms  ^iP    j^MRt 

(gAIVlto6PMP5r]Ca  Res.  add  sales  tax.       JlOm    ^V^ 

I^Z00NmKTHER  STAR 

11345  W.  Olympic  fli.  Suite  110a  Los  Angelfts.  CA  9D064  USA  (Dept.  AS] 


And  it  smADtmAmEmCAl  mUfiSAmfACTfOM  GUAHAHJEiDi 

Qt  mum  ia  W  tfjys  ioc  a  cf}fTjpletf-  fsfund* 

1  YEAR  Lim^tfiit  WAHAANTY  tifrmManulacturer! 


ALSO  AVAILABLE  AT  HENRY  RADIO 
&  ALL  HAM  RADIO  OUTLETSI 


CIRCLE  iS8  ON  READER  SERVICE  CARD 


■B^ 


FpicComm 


Advanced  Jechmtogy 
Enduring  Value 


9600  Baud  Packet  System 


Introducing  the  next  generation  in  packet  performance:  A  complete  line  of 
affordable  9600  baud  packet  equipment  to  support  both  network  nodes  and 
local  packet  users.  The  modem  is  based  on  PacComm's  successful  9600 
baud  commercia)  modem  design  (exclusively  licensed  from  James  Miller, 
G3RUH),  It  is  a  high  performance  FSK  design  using  innovative  signal  pro- 
cessing techniques  to  comply  with  FCC  bandwidth  limitations  on  the  6  and 
2  meter  amateu  r  bands  as  well  as  higher  freq  uencies.  The  modem  connects 
to  the  radio  internally  and  may  not  be  suitable  for  use  with  all  existing  radios. 


Of  her  f>&cket  tnanufaclufers  pfan 
to  offer^quipm^nt  coinpaHbis  with 
the  PacComm  9600  Packet  Syst&m. 


We  accept  major  credit 
cards.  Order  Toli  Free: 

1-800-223-3511 

Technical  support  (ine: 
(813)  874-2980 


MODEM  CARD  -  Add  On  internal  modem  card  for  TNG-2  and  clones,  and  ai\ 
PacComm  TNCs...  S99.95  fully  tested  and  ready  to  Install  (Avail.  Now  J 

EXTERNAL  MODEM  -  Encased  5600  baud  modem  with  from  panel  LED  dis- 
plays and  cabling  for  rnostpopuiar  packet  controllers  including  the  PK-232-.. 

S159.95.  {Avatl.  late  AprtlJ 

HIGH  SPEED  DIGITAL  flADIO  -  Dtgital  teansceiver  consisting  of  digital  2-5 
watt  RF  dock  and  9600  baud  modem.        $329.95  to  $399.95  (Ayaij  .in  May) 

COMPLETE  HIGH  SPEED  PACKET  UWT  -  integrated  digital  franscefver 
packet  TNC,  and  960O  baud  modem  ready  to  attache  to  your  computer  or 
terminal  and  antenna.,.  S449.S5  to  519.95  (Avail  m  June) 


PacComm  •  3652  West  Cypress  Street  •   Tampa,  Florida  33607 
Please  send  info  on:  D  . □  FREE  Catalog 


Name 


Cay 


Address 


State 


Zip 


Card^ 


Exp.  Date 


I 

I 

MONEY  BACK  GUARANTEE!  Adcf  $4.00  smppirjg, handling  per  order  FL  residents  add  6%  sales  fax.  | 

Mafor  Credit  Card  give  number,  expiration  and  signature.  FAX:  813-872-869&  | 


CIRCLE  152  ON  REAPER  SERVICE  CARD 
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Nurtiber  25  on  your  Feedback  card 


Mice  Bryce  WB6VGE 
2225  Ma^iower  NW 
Massiffon.  OH  44646 

Building  one's  equipment  is  a 
loi  of  fun— great  fun,  In  fact.  On 
the  other  hand»  it  sure  is  no  picnic 
when  you're  atl  done,  and  then 
nothing  happens.  So,  we'll  take  a 
close  look  at  getting  that  dead  ra- 
dio to  fly  with  some  simple  trou- 
bleshooting technique. 

Before  you  start  to  construct 
any  project,  give  the  schematic  a 
good  look  over.  You  will  occasion- 
ally discover  errors  and,  some- 
what more  often,  important  omis- 
sions in  product  documentateon 
and  magazines.  Lool^  over  the 
schematic  tor  proper  Vco  connec- 
tions, ground  points,  ioput/out- 
puts»  and  other  important  details. 
In  many  cases,  the  Vcc  pins  are 
not  marked  in  schematics,  assum- 
ing that  everyone  knows  that  pin 

14  of  a  401 1  chfp  is  Vcc  and  pin  7 

15  ground.  Of  course  If  you  don't 
know  that,  and  you  don't  connect 
the  pins  to  the  proper  points,  the 
circuit  just  won't  work!  Aside  from 
that,  there  are  ZEflions  of  reasons 
for  a  no n- working  project.  Let's 
take  a  look  at  several  of  those  rea- 
sons this  month. 

The  Approach 

Other  than  looking  for  errors  in 
the  schematics  and  wiring,  what 
do  you  do?  Break  the  problem 
down  into  small  bile  size  pieces, 
Youll  need  some  rather  simple 
test  gear,  including  a  good  quality 
VOM,  either  an  analog  or  digital 
model.  You'll  also  need  a  logic 
probe  for  those  digital  projects, 
and  a  variable  power  supply.  The 
supply  should  sport  a  current  me- 
ter. 

Now  for  the  troubleshooting . 
First  things  first.  Just  what  is  the 
project  doing?  Or  not  doing?  Just 
because  the  transmitter  has  no 
output  doesn't  necessarily  mean 
the  circuit  is  totally  dead.  Let*s 
connect  our  small  transmitter  to 
the  power  supply.  With  the  amme- 
ter monitoring  the  current  being 
drawn,  we  can  get  a  reasonably 
clear  picture  of  what  is  going  on. 
After  you  power  up,  what  kind  of 
current  do  you  see  flowing?  De- 
pending on  the  type  of  circuit 
you're  working  on,  you  should  see 
iome  current  being  drawn  by  the 
oscillator<s).  Key  the  transmitter. 
OOds  the  current  go  up?  If  not, 


Low  Power  Operation 

then  either  you're  not  applying  a 
key  voltage  to  the  PA,  or  the  PA 
transistor  is  defective,  Remem- 
ber rnosl  failures  occur  because 
of  heat.  The  PA  transistor  and  the 
power  supply  pass  transistors 
generate  heat,  so  you  should 
watch  those  parts.  If  you  don't  see 
any  current  being  drawn  by  the 
circuit,  check  for  Vcc  on  the  oscil- 
lator. 

What  do  you  do  if  your  dead 
project  has  a  self-contained  pow- 
er supply?  Well,  don't  laugh,  but 
be  sure  that  it's  plugged  into  a  live 
outlet.  Check  for  the  proper 
voltage  coming  out  of  the  power 
supply.  Look  for  internal  fuses. 
Some  transformers  use  a  fused 
primary  wire  inside  the  trans- 
former. When  these  go,  you  can't 
fix  them,  short  of  reptacing  the 
defective  unrt. 

Another  common  problem  wfth 
power  supplies  is  that  there  may 
be  steering  diodes  used  for  bat- 
tery/AC  operation.  Check  these 
diodes  with  your  VOM. 

Without  the  oscillator,  you'll  not 
get  a  microwatt  of  power  out.  Vou 
can  check  for  proper  oscillator  op^ 
oration  with  either  an  RF  probe  or 
a  general  coverage  receiver.  1  use 
a  frequency  counter  on  my  bench, 
A  smair  two  or  three  loop  pickup 
coil  will  sniff  out  the  RF.  I  won*t  gat 
Into  PLLs.  They  can  cause  a  lot  of 
trouble  and  are  beyond  the  scope 
of  this  column.  In  troubleshooting 
most  simple  two  or  three  transis- 


Photo  A.  Some  of  the  projects  that  didn't  quite  make  it. 


tor  QRP  transmitters,  check  the 
oscillator  first.  Next,  check  For  out- 
put of  the  oscillator.  A  coupling 
capacitor  may  be  at  fault.  From 
the  oscillator,  check  for  output  at 
the  buffer  transistor  {if  used).  If  all 
is  as  it  should  be,  but  there*s  still 
no  output  showing  at  the  antenna, 
check  for  Vcc  on  the  PA  transistor. 

Now  check  the  output  coupling 
capacitor.  Capacitors  rarely  go 
bad,  but  sometimes  you  pick  out  a 
dud  from  the  junk  box.  An  out-of- 
tolerance  capacitor  can  cause 
you  a  lot  of  fuss. 

Next  in  line  to  look  at  is  the 
transmitter.  Does  tt  use  TR/ 
switching?  If  so,  check  the  diodes. 
A  shorted  diode  wilt  cause  the  out- 
put to  come  up  zero.  In  this  case, 
monitor  the  current  meter  on  the 
power  supply.  It  should  show  nor- 
mal current,  perhaps  even  draw 
more  current  than  it  should.  If  that 


Photo  B.  A  ilttfe  home-brew  unit  that  sports  a  VMOS  power  amp  and  a 
direct  conversion  receiver 


is  the  case,  check  the  output  sec- 
tion lor  a  short.  You  can  use  your 
VOM  to  find  a  DC  short,  but  not  an 
RF  short  caused  by  a  capacitor 
breaking  down  under  the  pres- 
ence of  RF.  In  this  case,  use  a 
WCF.  A  WCF?  Yup,  a  Well  Cali- 
brated Rngertip, 

Happy;  heatthy  capacitors  don*t 
get  hot  during  operation.  With 
your  fingertip,  check  the  output 
capacitors.  (With  the  power  off! 
Ho  RF  burns,  please.)  If  you  find  a  ' 
warm  capacitor,  replace  It  I  also 
use  this  technique  when  trou- 
bleshooting computer  mother 
boards.  All  those  OJ  \xf  caps  on 
each  chip.  It  has  saved  me  a  lo\  of 
time.  Take  care,  however,  to 
ground  yourself  when  using  this 
method  when  working  around 
components  such  as  CfVIOS 
chips.  Static  electricity  can  kill 
these  components. 

After  you  get  some  trouble- 
shooting time  under  your  belt,  the 
WCF  will  save  you  a  lot  of  grief.  PA 
transistors,  audio  power  amplifi* 
ers,  Bn6  other  heat  producing 
devices  atl  run  warm.  You  can  tell 
just  how  well  the  device  ^s  doing 
just  by  the  amount  of  heat  it  gener* 
ates.  Regulator  ICs  should  be 
warm.  If  not,  then  the  circuit  is  not 
drawing  much  current,  or  none  at 
all.  ttthe  regulator  is  steaming  hot, 
too  much  current  is  being  drawn. 

After  exhausting  ail  the  easy-to- 
fix  problems,  we  have  to  look  a  bit 
deeper  into  the  circuit.  Tve  always 
had  a  hard  time  with  fixing  a  radio 
that  I  did  not  build.  However,  I've 
had  some  luck  by  having  some- 
one look  over  my  work,  Some- 
times, after  spending  hours  and 
hours  looking  over  a  circuit,  you 
just  can't  see  the  problem.  A 
friend  can  sometimes  pick  out  the 
trouble  in  a  few  seconds! 

coniinued  on  p.  30 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUfPMENTI) 


KIT,  ONLY  $675 
WIRED  $975 

VHFORUHF 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NDNE1      GaAsFET  front  end  on  vhf 

models  gives  12dB$INAD  of  0.12uV{vhf),fflJ5uV (220).  UHF  model 
0.25uV  std,  O.luV  with  optional  helical  resonator  preamp. 
•SELECTIVITY  THAT  CAN'T  BE  BEATl     Both  8-pOle  >!tal  filter  & 
ceramic  filter  for  >  100dB  at  only  ±  i2kHz.   HeHcal  resonator  front 
encf  to  combat  desense  &  intermod. 

•CLEAN,  STABLE  TRANSMITTER,  up  to  18 W  output  standard;  60 W 
with  accessory  power  amplifier. 

*FCC  TYPE  ACCEPTED  for  commerdai  high  band  and  uhf. 
■Courtesy  beep,  field  programmable  CWID,  flutter  proof  squelch, 
automatic  frequency  control  to  compensate  for  off-frequency  trans- 
mitters (all  standard  features). 

•Fuil  range  of  options  available,  such  as  autopatch.  phone  line  or 
radio  remote  control,  sub-audible  tones,  duplexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


•FM  EXCITERS: 

Kits  $99,  W/t  $179.  2W 

continuous  duty.  TCXO& 

xtal  oven  options  availabfe, 

•TA&lforlOIVI,6M,2M, 

150-174, 22«  MHz. 

*TA451foruhf. 

FCC  type  accepted  for  commercial  bands. 

•Call  for  fatest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS.      For  FM,  SSB,  ATV.    Output  fronn  10 

to  50  Watts,  Several  models,  kits  starting  at  $79, 


•R144/R220  FM  RECEfVERS  for  2M, 

150-174,  or  220  MHz,  GaAsFET 

front  end.  0,12uV  sensitivity! 

Both  crystal  &  ceramic 

filters  plus  helical  resonator 

front  end  for  exceptional 

selectivity:  >  l(&0dB  at  ±  12kH2 

(best  available  anywhere)! 

Flutter  proof  squelch.  AFC  tracks 

driftfng  transmitters. 

Kit  $149,  w/t  $229. 

•R451  UHF  FM  RCVR.    Similar  to  above.    Tuned  line  front  end. 

0,25uV  sens-    (0JuV  witii  optional  hel.  res.  preamp).  Kit  $149. 

w/t$229, 

•R901  FM  RCVR  FOR  9M  MHZ.   Triple-conversion,  GaAs  PET  front 

end,  0.2uV  sens.  Kit$169,  w/t$259, 

•R76  ECONOMr  VHF  FM  RCVR  for  10M.  6M,  2M,  220,    Without  he! 

resorafc.  Kits  only  $129, 

•Weather  saieltjte  &  AM  Aircraft  recel^vers  also  avafl. 


FCC  TYPE-ACCEPTED  TRANSMtTTBRS  &  RECEIVERS  AVAtLABLE 
FOR  HIGH-BAND  AND  UHF,    CALL  FOR  DETAILS, 


Send  $1  for  36  page  catalog  by  return  mail. 

(Send  $2.00  or  4  IRC's  for  overseas  mailing) 

^Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
»Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wired/t0&ted 

FEATURES: 

-Very  Low  NoiMi  ©. 7dB  VHF.  C.SdB  UHF 

•High  Gain:  13-20dB,  depending  on  frequency 
•Wide  Oy  namlc  Range;  to  resist  over  I  oad 
•Stabler  neWtype  dual-gate  GaAs  FET 

*  Specify  tuning  range  desir&d:  26-30,  46-55, 
137- 150,  150' 172,  210  230,  400  4  70.  or 
800-960  MHz. 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

bNLY$24/klt. 

$39  W^red/tested 

GaAs  FET  Peearrp 

similar  to  LNG,  except  designed  for  low  cost 
& smatl  siw.  Only  5/8" W  x  1-5/8 "L x  m'H. 
Easiiy  moynts  in  many  radios, 

*  Specify  tuning  range  desired:  25-35.  35-55, 
55-90.  90  120,  120-150,  150-200,  200-2 70, 

or  400-560  MHz. 


LNS-( 

IN-LINE 
PREAMP 


ONLY  $79/ktt, 

$99  Wtred/tested 


GaAs  FET  Preamp  with  features  similar  to  LINfG 
series,  except  aiitomatically  switches  out  of 
line  during  (ransmlt.  Use  with  base  or  mobile 
transceivers  up  to  25W. 

"Specify  lumng  range  desired:   120-1  75, 
200-240.  or  400-500 MHz. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  with  helical  resonators 
reduce  Intermod  &  cross-band  interference  in 
cniicai  applications. 
MODEL  HRA^*),  $49  vhf.  $84  uhf. 

*  Specify  tuning  range  desk&d:  142-150,  150- 
162,  162-174,  213-233,  410-454,  or  454  475. 


Our  m  26th  Year 


COR-3  REPEATER  CONTROL- 
LER kit.  Features  adjustable  tall 
&  time-out  timers,  solid-state 
relay,  courtesy  beep,  and  local 
speaker  amplifier .....$49 


CWID  kit.     Diode  programnned. 

adjustable  tone,  speed,  and  tinier, 
to  go  with  COR-3 ............$59 

NEW  CDR-4  kit.  Complete  COR 
and  CWID  all  on  one  board  for 
easy  construction.  CMOS  logic 
for  low  power  consumption. 
Many  new  features.  EPROM  pro- 
grammed; specify  cail  letters  „$S9 

NEW  TD-3  SUBAUDIBLE  TONE 

DECODER/ENCODER  kit.  ,..$24 

TD-2  DTMF  DECDDER/COM- 
TROLL£R  kit.  Full  16  digits,  with 
toil-call  restrictor,  programmable. 
Can  turn  5  functions  on /off.  Great 
for  selective  calling,  too! $79 

AP-3  ALfTOPATCH  Kit.  Use  with 
above  for  repeater  autopatch* 
Reverse  patch  and  phone  line 
remote  control  are  std,  .......,..,$79 

AP-2     SIMPLEX     AUTOPATCH 

Timing  Board  kit.  Use  with  above 
for  simplex  operation. $39 

MO-202  FSK  DATA  MODULA- 
TOR kit.  Hun  up  to  1200  baud 
digital  signals  through  any  fm 
transmitter  with  full  handshakes. 
Radio  link  computers,  telemetry 
gear,  etc , $39 

DE-202  F5K  DEMODULATOR 
kit.  For  receive  end  of  link $39 

960D  BAUD  DIGITAL  RF  LINKS. 
Low-cost  packet  networking 
system,  consisting  of  new  MO-96 
Modem  and  special  versions  of 
our  220  or  450  mHz  FM  Trans- 
mitters and  Receivers.  Interface 
directly  with  most  TNC's.  Fast, 
diode-switched  PA's  output  1 5  or 
50W.  Cafi  for  into  on  the  right 
system  for  your  application^ 


RECEIVING 
CONVERTERS 


lnpulRfi(tj(e    fhttput 


VHF 
MODELS 

Kit  with  Case  $S9 

Kit  \m  C35«  139 

Wired  w^case  $S9 

UHF  MODELS 

Kit  with  Ca&e  $69 

Kit  less  Cas4  $49 

Wired  w/case  $99 


3B  .33 
5-0-52 

144.  i*B 
141.141 
l4€-]4i 

433^434 

43&.43T 
437-436 
43J436 

^02S2i 


]44-]4a 

14414B 
3B  ID 
2B-30 
36-JO 
29  30 
2S-3D 
50^64 

iM-i4e 

SH3-S* 

423 -44  B 
430h4S{} 


See  catalog  for  fuH  Une  of2w  transmitiiifg 

converters  for  vhf  &  uh!.  Kits  oniy$7$. 

Linear  Ampfifj&rs  3v0ft.  tip  to  SO  w. 


am  ironies,  inc. 

65-H  MOUL  ROAD»HILTON  NY  14468-9S35 

Phone:  7t  6'3B2'BA30  H*mUmle»*  l*  ■  nalM»rit  trmdmtrti 
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New  products 

Compiled  by  Linda  Reneau 


PRODUCT  OF 
THE  MONTH 

MODEL  CCB  RF 
DETECTOR 

The  hand-held  Model  CCB  RF 
Detector  from  Optoelectronics 
will  indicate  the  presence  of  a  1 
mW  transmitter  within  a  twenty- 
foot  distance.  The  bargraph  dis- 
play successively  illuminates  up 
to  1 0  segments  as  the  distance  to 
the  transmitter  decreases.  This 
simplifies  locating  and  deactivate 
mg  the  unauthorized  transmit- 
ters^  or  "bugs/'  placed  in  rooms 
for  listening  to  private  conversa- 
tions. 

Other  applications  include 
checking  the  output  from  small  or 
large  transmitters  used  in  radio 
telemetry,  two-way  radio,  ham  ra- 
dio, garage  door  openers,  RC 
transmitters,  cordless  and  cellu- 
lar phones,  marine  and  aircraft 
radio,  CB,  police  and  emergency  radio  services. 

The  CCB  has  a  two-stage  wideband  RF  amplifier,  and  a  for- 
ward biased  hot  carrier  diode  for  a  detector-  The  output  of  the 
detector  is  filtered  and  fed  to  the  log  output  bargraph  driver 
circuit.  Each  segment  responds  to  a  3  dB  step  increase  in  signal 
strength.  Screwdriver  adjustable  pots  are  provided  for  zero  and 
full-scale  adjustment. 

The  CCB  RF  Dectector  is  $100,  Optoelectronics,  inc.,  5$21 
UE.  14th  Avenue,  Fort  Lauderdale  PL  33334.  (600)  327-5912  or 
(305)  771-2051.  Accessories  include  the  Model  TA-100S  tele- 
scoping BNC  antenna  for  $12  and  the  CC-12  vinyl  zippered  case 
for  $10.  Circle  Reader  Service  Number  201, 
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MEDIA 
MENTOR,  INC. 

The  Codekey  1000  is  a 
custom-made  Code  Prac- 
tice Oscillator  from  Media 
Mentor,  Inc.  tt  is  a  practi- 
cal, cost-efficient  class- 
room tool  for  motivating 
children  to  enjoy  practic- 
ing Morse  Code.  The 
Code  Key  Oscillator  oper- 
ates on  a  standard  9-volt 
battery,  which  is  included 
in  the  price  of  $19.95- 

Youngsters  will  love  the 
hands-on  experience  of 
operating  their  own  keys. 
Every  child  will  want  to 
have  her  and  his  own.  This 
is  a  great  fund-raising  item  for  a 
school. 

Call  Carole  WB2MGP*s  Ham 
Radio  Hotline  for  information  on 
this  and  olher  instructional 


products.  Media  Mentor,  Inc., 
PO  Box  131646,  Staten  Island 
NY  10$13-0006^  (718)983-1416, 
Circle  Reader  Service  Number 
207. 
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AVCOM 

Avcom  introduces  a  new 
portable  spectrum  analyzer,  the 
model  PSA-65A»  which  covers  fre- 
quencies through  1000  MHz  in 
one  sweep  with  a  sensitivity 
greater  than  -90  dBm  at  narrow 
spans.  The  light-weight  PSA-65A, 
battery  or  line  powered ^  was  de- 
signed for  2-way  radio,  celtular, 
cable,  LAN,  surveillance,  educa- 
tional, production,  and  research 
and  development  work. 

Options  include  frequency  ex- 


tenders for  Satcom  and  higher  fre- 
quencies, audio  demod  for  moni- 
toring,  log  periodic  antennas^ 
carrying  case  (AVSAC),  and 
more. 

Size— ir^w  X  5V2h  X  l3Vgd; 
weight— 18  Ibs78,18  Kg,  Price, 
$2,675.  Request  brochure  and 
spec  sheet.  AVCOM  of  VA,  inc., 
500  Southlake  Blvd,,  Richmond 
VA  23236.  (804)  794-2500.  FAX: 
(804)  794-8284.  TLX:  70-1545 
AVCOM. UD.  Circle  Reader  Ser- 
vice Number  208. 


ELKTRONICS 

The  Elktronics  Video  LD.  Board 
(VDG-1)  provides  a  quick  source 
of  instant  video  especially  useful 
for  those  active  in  ATV  or  SSTV. 
Four  computer  graphics  screens 
(2  Hi-res/2  color  bar)  come  on  a 
custom-programmed  EPROM 
with  your  callsign. 

Since  the  VDG-1  operates  from 
12  volts  DC,  and  measures  just 
3.75"  X  5",  it*s  ideal  for  ATV  re- 
peater identification  or  portable 
and  mobile  operation. 

You  can  switch  from  the  LD.  to 
live  camera.  An  automatic  timer/ 


sequencer  allows  you  to  display 
all  four  graphics  screens  in 
various  combinations.  Price,  $89. 
Elktronics,  12538  T.R.  77,  Findlay 
OH  45840.  (4 19)422-8206.  Circle 
Reader  Service  Number  210. 


BIRD  ELECTRONIC 
CORPORATION 

Bird  Etectronlc's  new  model 
4029  Power  Sensor  Calibrator 
was  designed  for  use  with  its 
4420-series  RF  Power  Meters.  In 
conjunction  with  a  CRT  or  PC  with 
a  serial  port,  it  provides  in-field 
calibration  of  the  power  meters  to 
within  ±3%  of  a  known  RF  stan- 
dard. 

A  menu  guides  you  through  the 
calibration  process.  You  connect 
the  calibrator  to  a  4020-serles  RF 
Power  Sensor,  and  drive  it  with  a 
kr^own  amount  of  RF  power  at  a 


specific  frequency.  You  enter  the 
power  level,  and  the  calibrator  au- 
tomatically calculates  and  stores 
a  correction  factor  in  the  Power 
Sensor's  memory  for  that  fre- 
quency. Since  calibration  data  is 
stored  in  the  Sensor,  rather  than 
in  the  display  unit,  you  can  use 
any  4020-sef ies  Sensor,  with  any 
4420-series  Power  Meter,  with  no 
degradation  of  accuracy. 

The  4029  can  add,  defete,  clear, 
and  list  calibration  points  for  review. 
The  unit  also  checks  the  validity  of 
operator  input  and  warns  of  incor- 
rect responses.  The  calibrator 
comes  with  connectors  for  a  stan- 
dard 2S"pin  serial  cable  and  the 
Power  Sensor  cable.  Voltage  Is 
1 15/230  volts  AC,  50/60  Hz.  Price, 
$1750.  Bird  Electronic  Corpora- 
tion, 30303  Aurora  Rd.,  Cleveland 
OH  44 139.  (216)  248- 1200.  Circle 
Reader  Service  Number  202. 
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PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220-440 


Word  ^  ipr«adlng  rast- 

Nothing  malch^s  th«  KRP-5000 
for  tola  J  performariee  i^d  vtlu*.  Not  QE,  not  •v«fi  Motorola**' 


RF  pef  tijimance  reany  counts 
in  T- 

m  KB  P- SOCK) 

7  belt 
:*oies  of  IF 
lilienng,     an  :    a    precise 
Schmitt  tric'V"  ^^nuelch  with 
aulQmafkC  thjfc^^nuld  switcti- 
mg  The  transmitter  gives 
you  I  TMOS  FET  power 


itv    sequ  payriig 

rse  aufopatcn 

si4ue*lch  seuing,  siatns  [npuls 
conii      juipuls  and  field- 
progfammabfe  Mor3#  messages 

Call  or  write  for  the  full 
performance  story        and 
the  super  value  prices 

Micro  Control  Specialties 

23  CIni  P«rh.  Grovelaiid.  MA01S34 
0B>  372-3442 
TELE^    ^4JJ^2S6H£NOECOM 
FMKl  «50d3737304 


Til*  first  choice  in 

Transmitters  ~  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplrfpers 
Voice  Mail  By  sterns 


INDUSTRIAL  PRINTER  SALE 

IDEAL  FOR  INVOICING,  BUSINESS  FORMS,  PACKET  RAD^O,  TELETYPE. 
OR  ANY  HEAVY  PRINTING  APPLICATION.  WHY  USE  A  GOOD  LeTTER 
OUALITY  DOT  MATRIX  OR  DAISY  WHEEL  FOR  PRINTING  rN VOICES  AND 
FORMS.  MONITORING  PACKET  &  RTTY  WHEN  A  HEAVY  DUTY  DOT 
MATRIX  PRINTER  IS  ALL  THAT  IS  NECESSARY? 

VICTOR 
5080 

•  MADE  FOR 
CONTINUOUS  DUTV 

•  4  triTERFACES 
STANDARD: 
PARAtLEU  RS-233, 
TTY.IEEE-4ae 

•  Bl  DIRECTIONAL 

•  80  COLUMN— 100  CPS 

•  FANFOLDORROLL 
PAPER 

•  RE'INKABLE  RIBBON 
»  HANDLES  6  PART 

FORMS 
■  COMMERCIALLY  SOLD 
AT  $1195.00 

NEW  &  FACTORY  SEALED     $  1  09  -  00 

FOR  MORE  INFORMATION,  OH  TO  ORDER,  PLEASE  CALL: 

HORIZON  MANUFACTURING 

-  690  GREENLEAF  AVE..  ELK  GROVE  JL  60007  • 
PHONE:     31 2-439-1 234      FAX:     31 2-^439—3799 

ALL  ORDERS  SHiF>PED  BY  UPS 
IL  AP*0  TX  RESIDENTS  INCLUDE  APPLICABLE  SALES  TAX 


CIRCLE  29B  ON  READER  SEHVICB  CARD 


CIRCUE  30S  mi  READER  SERV^C  CARD 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


EVERY  DAY  A  HAMFEST 


.^ 


BUY 


SELL 


TRADE 


ALL  BRANDS  NEW  AND  RECONDITIONED 


MS4 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS-ESTATES  ETC.  Call  91 3/381-5900  FAX  913  648  3020 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


J.  »,'.>^»» 
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continued  from  p.  76 

All  of  US  have  at  least  slightly 

diflerent  pefspeclives  on  these 

things. 

If  you're  working  on  a  home- 
brew project  and  can't  seem  to 
get  it  to  operate  quite  fight,  drop 
a  line  to  the  author.  There  may 
be  a  spicier  or  two  that  got  into 
the  article.  If  you  do  write,  please, 
by  all  means,  send  an  SASE 
for  your  reply.  I  know  from  first- 
hand experience  that  those 
who  send  an  SASE  will  gel  a  reply 
quicker  than  those  who  don't. 
In  your  home-brew  project,  again, 
look  everything  over  closely. 
Be  especiatly  picky  about  the 
proper  pinouts  of  transistors, 
ICs,  and  other  active  devices. 
Next,  check  for  the  proper  polarity 
of  the  electrolytic  capacitors. 
Those  critters  just  don*t  work  if 
they're  installed  backwards.  Look 
over  the  values  of  the  resistors. 
It's  so  easy  to  transpose  a  IkO 
resistor  for  a  lOkfi  resistor  at  2 
o'ctock  in  the  morning. 

To  Tweak  or  Not  To  Tweak 

II  youVe  working  on  a  com- 
mercial product,  whatever  you 
do,  don't  get  out  the  diddle  sticks 
and  start  messing  with  the  align- 
ment! Tve  nev&r  seen  a  piece 
of  equipment  stop  working  be- 


cause the  alignment  went  bad, 
unless  someone  diddled  with 
it  first.  Don't  dtddle  unless  you 
really  know  what  you're  do- 
ing. There  is  one  exception — 
Heathkit  gear.  If  you  can't  seem 
to  get  one  working  as  it  should, 
then  do  an  angnment.  Most 
Heathkits  can  be  aligned  wtth 


sent  me  information  on  coaverting 
the  Ten-Tec  Century  21  for  12  volt 
operation.  For  all  those  who  wrote 
in  to  me,  thanks!  For  the  rest  of  the 
gang,  here  is  the  modification  for 
12  volt  operation. 

First,  you'll  need  a  magnetic  eir* 
cuit  breaker  for  the  21 .  This  is  Ten- 
Tec  part  number  1170.  Since  the 


a 


.  s  most 
failures  occur  because 
of  beat/' 


simple  toots,  sometimes  using 
nothing  but  the  radio  itself.  You 
can  sometimes  pinpoint  trouble 
by  going  through  the  alignment 
on  Heath  gear.  Rnding  a  stage 
that  will  not  peak  up  as  it  should 
will  give  you  a  starting  point 
for  more  sedous  troubleshooting. 
BiFt  again,  don't  diddle  wtth  the 
alignment  of  non-Heath  gear. 
Well  look  at  some  more  trou- 
bleshooting guides  tater  on  this 
year. 

Ten-Tec  Mod 

I  want  to  thank  all  of  those  who 


protective  circuitry  for  the  PA  tran- 
sistors in  the  Century  21  is  includ- 
ed in  the  internal  power  supply, 
you  must  use  the  circuit  breaker 
when  running  the  21  from  12  volts. 
After  you  obtain  the  magnetic 
breaker,  apply  1 2  volts  to  the  21 
via  one  of  the  aux  12  VDC  phono 
jacks  on  the  rear  apron  of  the  Cen- 
tury 21 . 

Doing  thiSt  however,  makes 
the  front  panel  wattmeter  inac- 
tive (while  on  external  12  volts 
only).  To  adjust  for  full  power, 
turn  up  the  drive  until  the  breaker 
trips,  reduce  the  drive  a  ladt  and 


reset  the  circuit  breaker.  You're 
all  set  to  fly  this  month  for  Field 
Day! 

Speaking  of  Field  Day.  I  sure 
hope  that  you  guys  send  in  some 
photos  this  year.  It's  been  slim  in- 
put from  the  QRP operators  on  the 
subject  of  Field  Day,  Sure  could 
use  some  good  photos.  If  you  tike 
what  you  see.  then  by  all  means 
drop  a  line  to  the  editors. 

For  those  of  you  who  just  can't 
get  enough  solder  smoke  in  your 
face,  fve  got  some  modificaltons 
to  the  Two-Fer.  These  modi' 
fications  are  by  Don  Garrett 
WA9T6T.  The  mods  make  for  bat- 
ter output  filtering^  full  QSK,  autCK 
matte  antenna  switching,  high 
SWR  protection,  and  power  out- 
put adjustment.  The  1 2  voll  line  on 
the  oscillator  has  treen  moved  to 
the  collector  of  04. 

This  keys  the  oscillator  along 
with  the  PA  and  buffer  ampiifier 
Stnce  there  is  not  enough  room 
this  month  for  the  mods,  those 
wishing  to  get  a  copy  should  send 
me  an  SASE.  Til  send  you  out  two 
data  sheets  for  the  modifications. 
No  SASE,  no  data! 

Don't  forget  Field  Day  this 
month.  Watch  for  openings  on  ten 
meters.  Should  prove  to  be  a  lot  of 
fun! 
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OOKING  WEST 
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em  Pasternak  WAB/TF 
28197  Robin  Ave, 
SaugusCA9135Q 

Barry  Gofdwater 
Says  YES  to  No-Code! 

"Ill  make  a  prophesy,  and  I 
won't  be  afjve  to  ever  see  it  come 
true.  If  we  corvtinoe  to  require  a 
knowledge  of  code  for  an  [ama- 
teur] license,  people  are  going 
to  just  plain  die!  I'm  W.  and  I  know 
Fm  fK)t  going  to  be  around  here 
forever,  and  when  Vm  gone,  that* s 
one  less  guy  who  knows  the  code, 
so  what's  the  difference.  I  don't 
want  to  see  amateur  radro  die  out 
because,  as  I  have  said,  98%  of 
all  of  the  improvements  made  in 
radio  have  come  out  of  an  ama- 
teur's shack.  I  want  to  see  that 
encouraged.  I  think  we  can  swell 
our  ranks  by  at  feast  200,000  if  we 
just  allow  young  would-be  ama- 
teurs to  come  m  as  fjceosed  ama- 
teurs without  having  gone  through 
the  process  of  learnmg  Morse 
Code!" 

With  these  words,  former  US 
Senator  Barry  M.  Gotdwater 
K7UGA  threw  his  hat  into  the  ama- 
teur radio  political  arena  on  the 
side  of  those  who  favor  expansion 
of  the  amateur  service  through  the 
introduction  of  a  code-free  entry 
level  amateur  license.  Senator 
Goldwater  made  those  comments 
in  a  videotaped  interview  record 
at  his  Scoltsdale,  Arizona,  ranch 
on  Saturday,  February  25,  to 
newsman  Roy  Neal  K60UE,  pro- 
ducer  Frosty  Oden  N6ENV,  and 
Newsline  Radio's  Bill  Pasternak 
WA61TF. 

Needed:  New  Blood 

During  the  same  session, 
K7UGA  said  that  he  did  not  think 
that  the  amateur  community  coufd 
hold  onto  the  majority  of  the  spec- 
trum it  has,  particularly  at  VHF 
and  UHF,  without  substantial 
growth,  "Can  they  [the  amateurs) 
hold  onto  it  with  the  numbers  they 
now  have?  Jl's  very  doublfuL  Can 
you  hold  onto  them  with  a  couple 
hundred  thousand  young  ama- 
teurs? Yesr" 

K7UG  A  went  on  to  give  his  view 
that  experimentation  and  build- 
ing in  amateur  radio  may  be 
a  dead  issue  with  many  of  today's 
hams,  but  it  can  be  revived  by 
getting  younger  people  interested 
in  the  service:  ".  .  .We  have  got 


to  get  some  new  blood.  We  have 
to  gel  the  new  ones  who  will 
sit  down  with  a  screwdnver  and 
soldering  iron  and  a  manual,  and 
build  something.  When  they 
{younger  hams]  hear  of  some 
new  method  of  communications, 
they  [wJJIl  sound  like  they  know 
something  about  it ...  You  ask  the 
average  ham  our  age-or  my  age, 
because  t*m  a  hell  of  a  lot  older 
then  you-to  describe  some  of 
these  new  signals,  and  they  can't 
doit" 

Parity  Politics 

Senator  Goldwater  says  that 
the  American  Radio  Relay 
League,  publications,  and  indus- 
try, must  take  an  active  roil  in  lead- 
ing amateur  radio  to  new  times 
through  a  no-code  amateur  li- 
cense: ".  ,  ,you  first  have  to  get 
the  ARRL  behind  it.  You  have  to 
get  these  magazine  editors-who  I 
think  are  rnctining  that  way.  And 
[talking  to  the  amateur  radio  in- 
dustry] you  have  got  to  remember 
one  thing,  if  you  have  more  ama^ 
teurs,  you  are  going  to  sefl  more 
equipment. 

"You  have  the  same  problem  in 
anything  that  touches  on  poli- 
tics. .  The  easiest  way  [to  growl 
is  to  convince  the  American  Radio 
Relay  League  that,  opposition  or 
no  opposition,  if  they  want  to  in- 
crease the  amateur  ranks,  they 
have  to  do  away  with  the  number 
one  objection— code." 

Pass 
H  Along 

The  compiete  program  was  up- 
linked  to  the  WESTSTAR  5  Com- 
munications Satellite  (122.5  De- 
grees West)  on  Sunday  afternoon. 
March  \2  at  3  PM  Eastern/Noon 
Pacific.  It  appeared  on  transpon- 
der 1D  (1  Direct— Horizontal  Po- 
larization). Amateurs  with  satellite 
receivers  and  VCRs  who  recorded 
the  program  are  encouraged  to  re- 
play It  at  their  regular  club  meet- 
ings, and  use  it  to  help  formulate 
Iheir  opinion  on  these  issues.  As 
no  music  was  on  the  presentation, 
if  s  suitable  for  live  or  delayed  re- 
transmission on  ATV  systems. 
You  can  also  replay  the  audio  on 
your  focal  repealer.  Newstine 
Radio  and  the  BEAR  informa- 
tion  Servtce  provided  the  audio 
portion  of  the  Goldwater  confer- 
ence by  dial-in  telephone  after  it 
aired. 


Barry  Gold  water  K7UGA,  an  eider  statesman  of  amateur  radio  and 
i/eteran  CWop,  during  his  statement  of  support  for  a  no-code  entry-ievet 

license. 
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Introducing 
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Tfie  Ravolution  in  Antenna  Design 
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73  Review 


by  Marc  Stem  NIBLH 


Wilson  1000 
Mobile  Antenna 


Wilson  Antenna 

2  Commerce  Center 

Henderson  NV  89014 

(800)541-6116 

Price  Class:  $90 


Get  into  some  10m  mobile  QRO  with  this  whip 


Now  that  we  are  nearing  the  peak  of  what 
pfomises  to  be  the  best  solar  activity 
in  history,  many  operators  are  discovering 
the  fun  of  the  10  meter  band.  \Vs  a  band 
which  combines  the  attributes  of  HF  and 
VHF,  and  offers  iots  of  prime  DX.  With  such 
recommendations,  is  il  any  wonder  that  10 
meter  rigs  are  selling  like  hot  cakes,  and 
that  Novices  are  on  the  air  usrng  their  phone 
privileges? 

10  Meter  Antennas 

One  of  the  more  interesting  aspects  of  10 
meters  is  the  antenna.  There  are  so  many 
possibiHties  that  it  can  boggle  your  mind.  For 
example,  you  can  convert  a  109-inch  CB  whip 
to  10  meters  (l  1  meter  CB  to  10  meter  Ham), 
you  can  convert  one  of  the  many  magnetic- 
mount  or  shortened  10  meter  antennas,  or  you 
can  buy  a  10  meter  antenna  made  specifically 
for  the  band. 

One  of  the  better  10  meter  antennas  that 
we've  found  lately  is  the  new  Wilson  1000. 
Wilson,  long  a  manufacturer  of  quality  com- 
munications antennas.  Is  a  name  that  many 
will  remember  fondly  as  one  of  the  pioneering 
firms  in  VHP  communications.  Although 


Wilson  has  been  out  of  the  radio  manufactur- 
ing business  for  a  few  years,  it  has  remai  ned  in 
the  antenna  business.  The  firm's  long  experi- 
ence shows  up  in  the  1000. 

For  starters,  it  just  doesn't  fook  like  other  10 
meter  antennas  on  the  market.  Maybe  Jt*s  the 
big  base  loading  coil,  or  the  60-inch-plus  ta* 
pered  1 7*7  steel  radiator  or,  maybe,  it's  the 
PL-259  connector  in  the  base  of  the  antenna. 
Who  knows?  All  we  do  know  is  that  the  anten- 
na works  very  well.  In  a  compahson  test  with 
the  American  Antenna  HAM-10,  we  found  that 
the  tOOO  performed  as  well  as  or  better  than 
the  HAM-10,  and  was  far  less  prone  to  noise 
pickup.  (The  test  setup  was:  a  dear  parking 
lot;  our  car:  Uniden  HR-251 0  and  Clear  Charr* 
nel  AR-3500;  and  a  field-strength  meter.)  Us- 
ing an  attenuator,  we  cranked  the  power  back 
to  about  one  Watt  and  tested  the  antennas. 
The  results  were  interesting— the  Wilson  per- 
formed better,  especially  toward  the  lower  end 
of  the  band. 

That  is  one  of  the  Interesting  points  about 
the  Wilson  1 000:  It  arrives  set  up  to  work  in  the 
lower  end  of  the  band.  We  still  found  the 
VSWR  too  high  for  our  liking,  and  trimmed  the 
radiator  about  5  inches  to  make  sure  that  the 


antenna  was  reso* 
nant.  It  is  fairly  flat 
across  the  entire 
band,  although  the 
VSWR  does  climb  at 
the  high  end.  near 
29.600  MHz. 

On  the  air,  QSOs  confirm  the  point  that  the 
Wilson  1000  Is  a  fine  performer,  on  a  par  with 
full  quarter-wave  mobile  whips.  It  is  a  loaded 
antenna,  which  effectively  increases  the  Q  of 
the  antenna  circuit  and  limits  its  bandwidth. 

To  keep  these  losses  to  a  mtnimum^  Wilson 
uses  quality  constructions  techniques,  includ- 
ing a  wide  base  loading  coil  that  is  made  out  of 
10  gauge^  silver-plated  wire.  The  lap  point  is 
determined  by  a  computer.  The  antenna  is 
made  of  a  quality,  high  impact  ptastic,  and  the 
connectors  are  standard  PL'a59/SO-239, 
which  should  assure  a  tight  fit  and  years  of 
use. 

Remember,  if  you  are  thinking  of  this  anten- 
na, that  such  quality  construction  doesn't 
come  cheap.  At  $89.95.  the  Wilson  1 000  is  not 
inexpensive.  However,  given  its  construction 
and  performance,  it's  a  purchase  worth  con- 
sidering. 


ANTENNA 


SIS 


Tlif  new  MN  gmogram  wUI  anaJyze  almo^  aay  anU'finii 
Toade  of  wire  or  ttibm^.  Compute  rorwand  gatn,  Fl^, 
beaimftidlii,  sidi^labcs,  currefil,  limpeniaiice,  SWR,  near- 
fields,  and  far-fie]d«,  in  (r^t*  space  ar  uvQr  realistically^ 
m<)dcled  earth.  Pkt  itnt«rtnia  mdiation  {Mittemi  on  y^ur 
graphics  licrodn.  MN  can  eompute  ifae  interairtiinn  nnKjtng 
BBverml  nearby  autctinai.  Tlie  5-1/4"  MN  disk  CDtitninFi 
over  10(J  Qlfis,  includiriff  libtttrieei  of  antennii  nnd  ploj. 
niefi,  a  file  ediloT",  iind  oifLctiKivEf  dacuitientatiQn,  MN  is 
an  enhanced.  QEi^y'tD-UHC!'  version  of  MININKC  for  IBM- 
PC,  S?5  (E8Q  CA  &  fbreiiftil. 

YAGI  OPTIMIZER 

The  TvmarkabLe  new  ¥0  pTt^nuaautomaticaliy  a^juile 
Yasi  eifinent  ienglhii  and  tpodngs  to  maziimze  rDrvard 
gain,.  «ptiiiti2e  pattern,  and  minimise  SWR.  RadtAliQii 
pPilterBS  al  htsnA  cp^tfr  and  edges  are  updated  ort  your 
screen  dunng  optiiflRatioii-  YO  ij&  exLrumclj  Iai4,  Cora- 
puling  several  I  rial  Vagi  di:agjiM  per  second  with  BOStl . 
YO  ifi  a  laumplctc^  Ya^  <lef^  package  Tar  lOM-PCt 
contaiiung  modris  ror  gamma  and  hairpixi  matches,  ele« 
ment  taperiiog,  mounting  plates,  and  frequi^ncy  scaling. 
A  library  c»f  Yagi  fdes  and  cirtfnsive  documentJition  an 
included.  $90  ($35  CA  &  rumgn). 

To  mdtr,  iritda  check  to: 
Rrian  Bccztey .  K6ST1.  M)7-  S  f2  Tay hw  LN . .  Visia.  CA  *2nR4 
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REPEATER 
CONTROLLER 
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Complete  RX-TX-Phone  Line  Interface 


•Repeater  Control 
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•  Reverse  Patch 
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World's  Most  Powerful  CB 
and  Amateur  Mobile  Antenna'' 


Lockheed  Corp,  Test  Shows 

WSsan  1000  CB  Antenna  Has 

58%  More  Gain  Than  The 

K40  Antenna  (on  channel  40). 

In  tests  conducted  t^  Lockheed  Corpo- 
ration, one  of  the  world *s  laigest  Aerospace 
Companies,  at  their  Rye  Canyon  Labora- 
tory and  Antenna  Test  Range,  the  Wilson 
1000  was  found  to  have  5S%  more  po^er 
gain  than  the  K40  Electronics  Company, 
K40  CB  Antenna,  This  means  that  the  Wil- 
son 1000  gives  you  58%  more  gain  on  both 
transmit  and  receive.  Now  you  can  instantly 
increase  your  operating  range  by  using  a 
Wilson  1000, 


U>ch/m&t:  Caii^ow^^  Comaany 


^1  Lftoil  AnCvAA*  Zcmftmnj   Iitc* 
I  l&unptt  ^mj     UnlV   A- 10 
Crf^n  Vftlie^  Coi^HTEt  Center 

Subject  J-   ComperlClvi   Ciln  TectLni  at  Cltii«ni'B    D«Tid 

Antenna* 
Kii}  .    Hj^e  Cenycn  Antflrtne   Leb  FiIb   UtlQ^lt 

rtftrtntvt  Tta*  cct.c  h«i  CBimawctwl  ti^ltfv  ib*  aPEvm** 

EVMilti.  a£  C&v   1**E   are   t^btflatwd   k«liMt 

mintfBttTIIWEJ        UUlTtVE  CJdlV^dA}        KClATITC  IWCl  CAiifll' 

J  J,  lit 


Giiaraiiteed  To  Transmit  and  Receive 

Farther  Than  Other  Mobile 
CB  Antenna  or  lour  Money  Back** 

New  Design 

The  Wilson  1000  higher  gain  perfor- 
mance is  a  result  of  new  design  develop- 
ments that  bring  you  the  most  powerful  CB 
base  loaded  antenna  available. 

Why  Wilsan  1000  Performs  Better 
Many  CB  antennas  lose  more  than  50% 
of  the  power  put  into  them.  The  power  is 
wasted  as  heat  loss  in  the  plastic  inside  the 
coil  form  and  not  radiated  as  radio  waves. 
We  have  designed  a  new  coil  fonn  which 
suspends  the  coil  in  air  and  still  retains  the 
rigidity  n^ded  for  support.  This 
new  design  eliminates  95%  of 
the  dielectric  losses.  We  feel  that 
this  new  design  is  so  unique  that 
we  have  filed  a  patent  applica- 
tion on  it. 

In  addition,  we  use  10  Ga.  sil- 
ver plated  wire  to  reduce  resis- 
tive losses  to  a  minimum, 

INTERNAL  VIEW 


In  order  to  handle  higher  power  for 
amateur  use,  we  used  the  more  efficient 
direct  coupling  method  of  matching,  rather 
than  the  lossy  capacitor  coupling.  With  this 
method  the  Wilson  1000  will  handle  1500 
watts  of  power. 

Ut€  Best  You  Can  Buy 

So  fer  you  have  read  about  why  the  Wil- 
son 1000  performs  better,  but  it  is  also  one 
of  the  most  rugged  antennas  you  can  buy. 
It  is  made  from  high  impact  thermoplastics 
with  ultraviolet  protection.  The  threaded 
body  mount  and  coil  threads  are  stainless 
steel;  the  whip  is  tapered  17-7  ph.  stainless 
steeL  All  of  these  reasons  are  why  it  is  the 
best  CB  antenna  on  the  market  today,  and 
we  guarantee  to  you  that  it  wiU  outperform 
any  CB  antenna  (K40,  Formula  1,  you 
name  it)  or  your  money  back! 
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C«ll  for  details. 
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CALL  TODAY 

TOLL  FREE:  1-800-541-6U6 
FOR  YOUR  NEAREST  DEALER 
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Amilable  in  Black  or  While 

Trunk  &  Roof  Mount ,79'* 

Magnetic  Mount 89' 

Itia^cn  fOOOlVucker 59*^ 

DEALERS 

Exclusive  dealer  areas  still  open 
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ANTENNA  INC. 
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Letters 


Number  30  on  your  Feedback  card 


Let's  Petition 
the  FCC 

At  my  place  of  employment, 
where  an  FCC  commercial  li- 
cense {2nd  Class/General)  is  re- 
quired, less  than  10  in  a  depart- 
ment of  more  than  200  empjoyees 
are  licensed  amateur  radio  opera- 
tors, though  many  expressed  an 
interest  m  the  hobby.  At  my  former 
place  of  employment  In  the 
Telecommunications  Dept..  there 
mew  only  two  licensed  people, 
tliough  again,  many  were  interest* 
ed  in  ham  radio.  Why,  In  a  nation 
with  millions  of  electronic  techni- 
cians, engineers,  and  computer 
hobbyists,  are  so  few  wilting  to  go 
even  for  Novice? 

The  nail  in  the  coffin  Is  the  code 
requirement.  If  anyone  is  lo  be 
blamed  for  the  lack  of  pubfic  tnter- 
eat  in  amateur  radio,  the  blame 
must  rest  on  the  ARRL.  It  has 
been  spoon-feeding  its  members 
the  propaganda  that  if  the  FCC 
created  a  no-code  license,  the 
ham  bands  would  end  up  like  CB. 
But  many  nations  do  nol  require 
code  in  order  to  obtain  a  VHP/ 


From  the  Hamshack 

UHF  ficense.  and  this  has  not  hap- 
pened there.  In  these  other  na* 
tions,  a  large  percentage  of  the 
licensed  amateur  operators  are 
engineers  and  electronic  techni- 
cians, 

I  propose  that  we{1)  petition  the 
FCC  for  the  creation  of  a  no-code 
VHF  license  (Technician  class) 
which  would  allow  transmission  of 
SSB/AM/FM/Digital  on  one  or 
more  VHF/UHF  bands. 

Joe  HHI K07P 
S.  Pasadena  CA 

Joe,  thoughtful  nchcode  iicense 
p&titions  are  already  appearing  ai 
the  FCC's  doorstep.  See  the  first 
item  in  ORX  for  a  summary  of  one 
of  these. .  .NSIB 


Yes  to  Code 

Tm  writing  in  response  to  alE  of 
the  articles  on  no-code.  In  my 
opinion  there  should  be  a  code 
requirement  in  alt  cases.  Some 
say  the  code  test  is  too  narrow  of  a 
filter.  I  t>elieve  on  the  other  hand 
the  written  test  is  too  wide  of  a 


filter.  Anyone  can  memorize  the 
questions  and  answers. 

Some  say  if  w©  don't  increase 
our  numbers  we  will  lose  more 
spectrum.  Even  if  we  irrcrease  our 
numbers  to  a  million,  that's  still 
less  than  half  of  a  percent  of  the 
US  population,  and  no  competi- 
tion for  back-slapping  lobbyists 
and  corrupt  politicians.  Td  rather 
have  minimum  spectrum  and  peo- 
ple who  are  dedicated  to  the  hob- 
by than  mega-frequency  allot- 
ment and  chaos. 

James  S.  Smfth  KA6MLE 
Morro  Bay  CA 

Not  the  First! 

On  page  24  of  the  April  1989 
tssue  of  73,  you  ran  a  picture  of 
the  Kenwood  TM*621A  with  the 
caption  ". .  .The  world's  first  2m/ 
220  MHz  dual  band  mobile  rig  in  a 
single  box . .  .  /'  This  is  incorrecti 

In  1975  f  worked  as  a  circuit 
board  assembler  for  Comcraft 
Corporation  of  Goleta.  California, 
building  the  Comcraft  CST-50. 
The  CST-50  was  a  2m/220  mobile, 
digitally-frequency-synthesized 
single  box.  designed  by  Jack 
Dickenson  N6P1  and  Len  Surrette 
of  the  Santa  Barbara  area. 

1  built  them,  and  years  faler 
when  I  got  my  ticket,  I  made  my 
first  contact  on  one.  The  CST-50 


(jw  receive  or 
leave  messages 
with  other  Jocal  hams 
using  the  16K  Bulletin 
Roiird  leatured  on  the 
smallest  7*NC  available  — 
the  Heath'^  f IK-21 
Pocket  Packet, 

The  BBS  operates 
under  your  call  with 
sixtiple  commands 
like  Send  or  Write  a 
message.  Kill  a  message 
and  read  tlie  File 
messages  currently  on 
the  sysicm.  And  the 
HK'2l  P«K;kct  Packet  is 
fiillv  TNC-2  compatible. 

Hookup  is  e^sy. 
Plug  in  supplied  cables 
instantly  lo  most 


HT"s,  or  wire  a  separate 
cable  into  your  mobile 
or  liasc  VHJF  or  UiiF 
rig.  Connect  yuiir 


Get  your 
message 
across... 
even  when 
no  one  is 
listening. 


computer  via  RS-232 
and  youVe  ready  to  call 
a  fast-growing  number 
of  packet  hams, 

The  UK  21  Pocket 
Packet  requires  only  a 
single  l2VDC@40mA 
power  source  or  as 
little  as  29mA  ftom  an 
optional  HKA'21-l, 
internally  mounted  4J& 
voll,  120mAh,NlCAD 
batterv. 

The  Heath*  HK- 
21  Pocket  Packet  — 

^^•Ajr.^r J    nri  pncc) 

To  order,  call 
1800-253-0570 


For  infomxatioti  on 
Heath  *s  complete 
line  of  amateur  radio 
products  call 
I-80G-44-HEATH 
for  your  FREE 
Heaihkjt*^  catalog. 


^ 
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Best  to  start  with. 

Best  to  stay  ^dx 

— ^ — ^ 

Heath  Company 

Benton  Harbor,  Ml  49022 


was  a  miracle  of  miniaturization 
for  its  day:  iht  frequency  synthe- 
sizer was  all  7400-senes  TTL. 

1  hope  yoy'll  sat  this  straight. 
Wjth  all  the  America-bashing,  we 
should  at  least  ghre  credit  where 

It's  due, 

Jeff  Berkowitz  N6Q0M 

Beaverton  OR 

Thanks,  Jess^  Of  course  f  remem- 
ber Comcraft.  I  stilt  have  a  2  meter 
Comcraft  which  gave  me  many 
years  of  faithfui  service. 

, , .  Wayne 

Little  Rocic  Teams 
Up  with  Big  Apple 

The  Crew  at  The  Radio  Club  of 
Junior  High  22  in  New  York  City,  a 
nonprofit  organization  using  ham 
radio  in  edycaiion.  has  more  than 
?CIO  teenagers  on  1 5  and  40  me- 
ters  every  school  day  for  at  least 
etght  hours.  There  are  bound  to 
be  some  interesting  contacts. 

Thanks  to  Bill  McClintock 
K5SGG,  Governor  Bill  Clinton  of 
Arkansas,  is  now  on  the  long  list  of 
supporters  who  believe  in  ham  ra- 
dio as  a  teaching  toot.  Bill  the  ham 
began  working  with  the  Crew  in 
the  falJ  of  1988,  He  introduced  the 
students  to  Arkansas  via  count- 
less QSOs  on  21 .395,  their  mom- 
ing  and  evening  frequency-  As  the 
term  progressed,  more  and  more 
Arkansas  hams  jomed  in,  each 
bringing  a  view  of  life  in  a  state 
many  kids  never  heard  of  before. 

Near  mid-term,  with  Increasing 
check-ins  from  newly  admitted  Ar- 
kansas operators.  Bill  the  ham  de- 
cided to  go  to  the  top.  Bill  the  gov- 
ernor should  know  just  what  a 
tremendous  educational  service 
his  fellow  resident  hams  were 
providing  to  the  children  living  on 
the  lower  east  side  ot  Manhattan, 

Bill  the  governor  was  tm- 
pr^tsed.  He  delivered  a  letter  of 
support  and  a  full-size  stale  flag, 
which  had  flown  over  the  capitol  of 
Little  Rock,  to  the  Radio  Club  of 
JHS  22.  It  is  permanently  on  dis- 
play in  the  classroom  housing  the 
main  station  and  home  of  "Educa- 
tion Thru  Communication." 

Arkansas  hams  involved  in  edu- 
cation have  been  in  contact  with 
Joe  Fairclough  WB2JKJ,  the  ex* 
ecutive  director  of  Radio  Club  22. 
Since  the  program  wofks  so  welt 
in  New  York  City,  and  at  other 
sites  around  the  country,  perhaps 
the  children  of  Arkansas  will  be 
the  next  to  reap  the  benefrls  of 
"Education  Thru  Communica- 
tion/' All  this  from  a  simple  QSO 
on  21 .395  MHz. 

Joseph  J.  Fairclough  WB2JKJ 

New  York  NY 
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X4ng,  contests,  pile- 
ups,  traffic  handling. 
When  you  need  to  command 
attention,  you  will  with  the 
SB4000  Linear  Amplifier  from 
Heath.  And  youll  do  it  for  a  cost 
that  no  one  else  can  maich. 

From  our  recent  DX-pedition 
to  Taiwan,  operators  easily 
controlled  pileups  with  the 
SB-1000  and  nothing  more  than 
a  dipole  antenna.  This  means 
that  w^hen  conditions  are  tough, 
you  know  }  ou  can  depend  on 
your  SB-1000  to  lift  your  si^al 
above  the  rest.  Vtliether 
you're  using  a  dipole  or 
stacked  raonoband  beams. 

Proven  output  power 

\X  c  don  t  play  games  by 
using  old  rating  methods  to 
make  you  pay  for  input 
power  you  don't  get  at  the 
antenna.  What  you  do  get  is 
1000  watt  output  of  peak 
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envelope  powder  on  SSB  and  850 
watts  on  CW,  Even  500  watt 
output  on  RTTY 

On  the  chance  that  someone 
might  doubt  our  claims,  at 
hamfests  w^e  demonstrate  that 
with  onJ\  80  to  100  watts  of 

■r 

drn'e,  our  SB-1000  develops 
more  output  tiian  cv  en  the 
wrorld'famous  Heath  SB-220! 

Designed  for  today,  the 
SB-1000  oflFers  quiet,  compact 
tabletop  operation  at  rated 
output.  That's  only  L7dB  (or 
about  Vi  of  an  Sunit)  below 


for  less  than 

80  cents 

a  watt 


the  maximmii  legal  p)Ower 


"Ibuatitmyself!" 

Because  you  build  tlie 
Heathkit  SB-1000  linear 
Amplifier  yourself,  you  not  only 
enjoy  cost  saving?,  you  have  the 
unique  opportunit}^  of  knowing 
your  equipment  inside  and  out. 

A  top  quality  amplifier,  cost 
savings,  bragging  rights,  plus 
industry -recognized  Heathkit 
manuals  and  technical  assist- 
ance from  our  licensed  ham 
consultants,  should  you  ever 
need  it.  An  oflFer  that's  hard 
to  pass  up. 

See  the  SB-1000  and  our 
complete  line  of  amateur 
radio  products  in  the  Spring 
Heathkit  Catalog,  Call  today 
for  )  our  firee  copy 

1-800-44-HEATH 

(1800-444-3284) 


Heathkit 

SB-1000   LINEAR  AMPUHER 


Best  to  start  with. 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor,  Michigan  49022 
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INTERNATIONAL 


Notes  from  FN42 

At  last!  See  box  for  the  list  of 
current  Hambassadors,  in  al- 

phabeUcal  order  by  country. 
Where  only  a  country  Is  fisted,  we 
have  a  vacancy;  countries  not  list" 
ed  at  atf  have  never  had  a  Ham- 
bassadof,  and  we  wUi  wefcome 
vofunteers.  (Preference  will  be 
given  to  natfonats  of  a  country; 
please  give  years  and  experience 
as  a  ham.) 

Esperantist  hams  note:  fvfajor 
S.  N.  Rat  Deb  Barma  (Retired), 
Krishnaloy,  Vivekananda  Sarani, 
Narendrapur-743  508,  West  Ben- 
gal, fndia,  expresses  interest  In 
the  International  League  of  Ama- 
teur Radio  Esperantists  (see 
June,  19$$,  issue,  p.  90,  col  4, 
and  the  Jufy  issue,  p.91,  coL  1). 

Roundup 

Country  of  the  Month:  France. 

What  tallest  structure  in  the  world 
(then)  celebrates  its  centennial 
this  year  and  was  saved  from  be-' 
ing  torn  down  by  The  Unknown 
Ham? 

Well,  sort  of:  When  radio  was 
invented,  what  was  virtually  the 
world's  longest-range  antenna 
was  placed  atop  the  structure. 


edited  by  aaa 

Then  in  1914,  thanks  to  the  anten- 
na, a  secret  message  was  picked 
up  telling  of  an  impending  attack 
on  the  city  in  which  this  structure 
was  builtj  and  troops  were  moved 
into  position  in  time  for  a  famous 
battle.  That  ended  all  thought  of 
demolition^ 

The  structure  was  the  Eiffel 
Tower,  of  course,  the  city  was 
Pahs,  and  the  battle  was  of  the 
Marne,  The  tower  was  built  for  a 
world  exhibition  and  was  not  in- 
tended to  be  permanent— which 
was  fine  by  its  critics,  one  of  whom 
called  it  a  "hollow  candlestick," 
and  another,  an  "arrogant  piece 
of  ironwork," 

It  is  a  tourist  landmark,  and  in 
honor  of  its  birthday  on  May  15, 
tourists  and  the  world  will  be  see- 
ing the  first  of  many  1989  specta- 
cles. One  hundred  giant  lights  will 
be  turned  on  around  the  city  and 
100  giant  balloons,  20'  in  diame- 
ter,  will  be  launched  to  form  a  15- 
mile  ring  around  the  tower.  Fire- 
works will  bla^e  into  the  sky,  and 
the  official  birthday  message  is  an 
exhortation  ''to  make  universal 
communication  the  great  adven- 
ture of  the  21st  century/' 

The  tower  will  be  an  "electronic 
Tower  of  Babel"  for  the  rest  of 


CALENDAR  FOR  JUNE 

1— Children's  Day,  China;  Matlonal  Day,  Tunisia  (7th  for  Chad, 

25th  for  Mozambique). 
2 — Anniversary  of  the  Republic,  Italy;  Coronation  Day,  Great 

Britain. 
3— Labor  Day,  Bahamas. 

5— Constitution  Day,  Denmark;  Liberation  Day,  Seychelles; 
Bank  Holiday,  Ireland;  Queen's  Birthday,   New  Zealand 
(10th  for  Great  Britain}. 
6— Memorial  Day,  South  Korea;  National  HoJiday,  Sweden 

(lOth  for  Portugal,  23rd  for  Luxembourg). 
7 — Independence  Day,  Norway  (12th  for  Philippines,  26th  for 
Madagascar  and  Somalia.  29th  for  Seychelles).  We  asked 
this  question  a  couple  of  years  ago—and  nobody  took  the 
bait.  We're  trying  again:  Liberation  Day  for  the  Seychelles 
was  on  the  third,  independence  Day  on  the  29th.  What  couid 
the  status  of  these  86  isiands  and  its  (now  67,000)  people 
have  been  between  June  5  (liberation)  and  June  29  (inde- 
pendence) 9—CCC 
IS—Corrective  Movement  Day,  Yemen. 
14— Rag  Day,  USA  (20th  for  Argentina). 
17— Republic  Day,  Iceland;  Commemoration  Day,  West  Ger- 
many, 
IB— Evacuation  Day,  Egypt;  Father's  Day,  USA. 
19— Revolution  Day.  Algeria, 
22"National  Sovereignty  Day,  Haiti. 

2A — Peasants  Day,  Peru;  Kings  Day,  Spain;  St.  Jean  Baptiste 
Day,  Canada. 


1989,  with  a  ^^World  Channel" 
broadcasting  radio  and  TV  to  ev- 
ery nation,  in  many  languages,  by 
satellite  24  hours  a  day.  (From  a 
story  by  John  Njor,  in  Politiken, 
Copenhagen ^  reprinted  in  World 
Press  Review. ) 

[in  1944,  the  RP  part  of  CCC, 
then  in  the  US  Army  Signal  Corps 
which  was  using  the  tower,  went 
to  Its  topmost  level,  planning  to 
climb  the  vertical  ladder  and  then 
stick  a  hand  higher  than  the  tip. 
When  he  got  up  there  he  had  no 
trouble  changing  his  mindt 
Rereading  a  wartime  letter  home 
many  years  later,  however,  he 
found  he  had  jokingly  predicted 
he'd  probably  claim  he  did  it,  any- 
way.  Embarrassing,  because  af- 


73  INTERNATIONAL  HAMBASSADORS 

Argentina 

Austratia— Ken  Gott  VK3AJU,  38A  Lansdowne  Rd.,  St.  Kilda.  Victoria  3183 

Austria 

aahrAin— Ian  Cab3^  A92BW.  POB  22331 ,  MMharraq 

S^ngiadesti    Belgium 

Brazil— Ger&an  Rtssin  PYIAPS,  POB  12178,  Copacatana,  20O0O  Rio  de  JanelTO, flJ: 

Carlos  Vianna Caroairo  PYi CC.  Afonso  Pens,  49/701, 20270  Rio  d*  Janeifo 

Bhtieh  Wtst  Indlts  (S»e  Unlitsd  Kifi9<iom) 

Canacfa    ChUe 

Canary  Islands  (Se$  SpaFn) 

China  (Peopla's  Republic  of)— Chang  Hart  Dong  1BY4A0M],  Irr^t.  of  Estuarine  & 

Coastal  R^&arc h ,  East  C hi na  Normal  Univ..  3ha  ngh  ai  2QD062 

Coiombia    Coatanica    Cuba 

Cyprus— Af is.  Kaponides  5B4JE,  P06  1723,  Limas3ol 

Chechoslovakia— Rudoiii Rudy)  Karaba  0K3CM7,  Gogol'ova  1&a2. 955  01  Topoi'eany 

Denmark    Domini ca n  RepubJit    Ecuador    El  Salvador    F^ntand    France 

Germany  (Federal  Republic  oO[We5t]— Ratf  Beyar  0J3NW,  Opterkamp  14,  3300 

Braunschweig 

Great  Britain  {See  United  Kingdom) 

Greece— Manos  Darkadakts  SV1 IW,  POB  23051 , 1 121 0  Atharts 

Hong  Kong,  Crown  Colony  ol  (See  United  Ktngd&m) 

India    Indonesia    Iraq    Ireland 

laraet— Rpn  Gang  4X1 MK,  Kibbutz  Urtm.  DM.  Hanagev  85530 

tts^y- Maiio  Ambrosl  I2MQP.  via  Siradella  13. 21029  MWano 

JspaitfTtta  Japan  Amateur  Radio  League,  Inc.,  Shozo  Hara  JAIAN,  PndBldent^  senc^  its 

re^u lar  publical ion  to  73  internalPDrtal. \ 

Jordan 

Kenya— Rod  HaFlen  SZ40H,  Bom  55,  APO  K^w  York  09675 

Korea  (Republic  ofJ|South]— Byong-joo  Cho  HL5AP,  POB  4,  Haeundae.  Pusan 

Uberfa    Llechtanateirt    Malaysia    Malta    MeMfco    Mojsambii^ue    Nepal 

Netherlands  (Kingdom  of)— Joseph  A.  Stierhout  PACVDZ,  POa  265, 6950  AG  Diei^b 

New  Zeaiand-^Deg  Chapman  ZL2\/R,  459  Kennedy  Rd..  Napter 

Norfolk  tsland^KJr^ti  Jenkins-Sfnim  VKdNL,  POB  90,  Norfolk  Island,  2899  Australia 

Norway    Panama    Papua  New  Guinea    Peru 

Philippines— Leo  M.  Almazon  WA6L0S/DU,  10098  Knighit  DfSve.  San  Diego  CA  92126 

Poland— Jar2y  Szymczak,  7&  -  200  BiaJogard,  Buczka  2/3 

Portugal— Lyf2r  ivfiguei  da  Sousa  CT4UE,  PQB  32,  S.  Joao  do  Estoril,  2765 

Russia  (See  United  Soviet  Sociatf si  Republics) 

San  Marino  {Represented  by  Italy  at  i his  lime} 

Saudi  Arabia 

South  Africa  {Republic  ef>- Peter  St raussZSSET.  POB  35461 ,  Northcliff,  ZA-211S 

Spain —(Represented  at  this  Time  by  the  Canary  Islands  HaiTtbassador):  Woodson  Gan- 

naway  N5KVe/EA,  Apartado  11,  35450  Sama  Maria  de  Quia,  (Las  Palmas  de  Gran 

l^aoaria:),  islasCanariasH  Sparn 

Sri  Lanka 

Sweden— Rune  WandeSN4aC0Pr  Frejava^en  to.  S-15S00  Nykvarn 

Switzerland 

Taiwan  (Republic  of  ChlnaHTim  S  H,  Chen  BV2A/26.  POB  30-547,  Taipei,  Taiwan 

107 

thaiiand- Tony  WaHham  HS1AMH.POB  2008,  Bangkok 

To^    Trinidad  and  Tobago  (Repubtic  of) 

USSFI- Gennady  Kolmakov  UA9MA,  P08  341,  Omsk  -99 

Venezuela    Vanuatu  (Republic  of)    YuQOSfayia    Zambia 

Zimbabwe— Bernard  C.  Herring 221 EJ.  POB  2234.  BuFawayo 

United  Kingdom 
antish  West  indies— Erroi  Martin  VP2MO,  Box  113  Plymouth.  Monsen-ar  BWi.  Lee- 
ward Islands  Zone  @ 

Great  Brtlain— Jetf  Maynard  G4EJA,  32  Waldorf  Heights^  Hawtey  Hiil,  Camb^rtey 
GUI  7  SJQ,  England 
HongKong-Phii  Weaver  VS6CT,  POB  12727 
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ter  the  war  he  realty  did  "remem- 
ber'* he  did  ii  arid  probably  had 
said  so  many  times^  Today  he 
daims  he  has  told  oniy  Ihat  one  tie 
in  his  whofe  life.  Oh?  Right  there  is 
at  teast  his  third  ane,.„ — CCC\ 

Malta,  C.A,  Fenech  9H1 AQ  (35, 
Main  St.,  Attard,  Malta)  sends  us 
the  requirements  for  being  a  ham 
in  the  Republic  of  MaHa.  Apply  to 
The  Chief  Inspector  of  Wireless 
Telegraphy,  Wireless  Telegraphy 
Branch,  Autterge  de  Castille.  Val* 
letta.  Malta.  Fee  (do  not  send  untH 
requested):  3  Maltese  pounds  (ap- 
prox  US$8).  if  you  use  the  73  Inter- 
national form  (see  last  month's  is* 
sue}  provide  this  additional 
information:  (1)  Proof  of  Morse 
speed  dated  no  more  than  one 
year  before  your  application.  (Re* 
quired:  36  words  averaging  five 
letters  long  per  three  minutes 
sending,  the  same  for  receiving, 
with  no  more  than  four  uncorrect- 
ed errors;  and  10  five-figure 
groups  in  1-1/2  minutes,  sending 
or  receiving,  no  more  than  two  un- 
corrected errors  permitted.  {2}  De- 
tails of  your  occupation.  (3)  Home 
telephone  number.  {4}  Mother's 
and  father's  names.  (5)  Circuit  di^ 
agram  of  transmitler(s). 

South  Amerfca.  The  BrazUian 
magazine,  Eiectronica  Popular 
(Caixa  Postal  1 131 .  20000  Rio  de 
Janeiro,  RJ.  Brazil),  sands  us  the 
following  about  its  awards. 

The  EP-AA  {sponsored  by  the 
magazine's  Amateur  Radio  de- 
partment. "CQ-Radioamado- 
res'").  Contact  after  March  31. 
1967  with  60  countries  bordering 
the  Atlantic  Ocean  including  one 
Brazilian  oceanic  island  (PYO). 
DXCC  list  countries  only,  and  only 
Atlantic  border  counlries— not  of 
interior  seas  like  the  Mediter- 
ranean. All  authorized  amateur 
bands  and  transmission  types 
with  minimum  report  of  3-3  for 
phone  and  3-3-6  for  CW.  Send 
tog  authenticated  by  a  recognized 
amateur  radio  association  and 
five  IRCs  (only  IRCs,  please!)  to 
EP'AA  Manager  at  above  ad* 
dress. 

Worked  All  PY  Award  (WAPY), 
sponsored  by  the  magazine's  An- 
tenna Editorial  Group.  One  con- 
firmed two-way  contact  on  or  aftef 
May  15,  1981  (EP's25th  anniver- 
sary), any  band,  any  mode  wtth 
each  of  the  nine  continental  PY 
call  areas  (PY1  to  PY9;  NOT  valid 
are  PP,  PR,  PS,  PT,  etc.).  The 
award  is  issued  to  the  amateur, 
not  the  callsign.  but  contacts  must 
be  made  from  the  same  call  area  if 
any,  or  same  state  or  county. 
Send  GCR  list  (no  OSL  cards) 
showing  fufi  details  of  QSLs,  certi- 


fted  by  a  recognized  amaieur  ra* 
dio  society  No  fee  for  non-Brazil- 
ians, but  it  is  suggested  that  5 
IRCs  would  be  helpful  to  help  cov- 
er costs.  Send  to  the  Antenna  Edi* 
tonal  Group  at  above  address. 

Sweden.  DXers  who  don't 
know  about  Radio  Sweden  (are 
there  any?)  should  send  for  infor- 
mation (address  S-10510  Stock- 
holm, Sweden).  Radio  Sweden 
pubtishes  a  weekly  Sweden 
Catting  OXers  buJIetm*  and  "Lis^ 
teners  who  send  in  media  news  go 
on  the  mailing  list  for  one  year.** 
Send  tips  to  George  Wood  at 
Swedish  telex  11738,  Telefax 
+46-8-667-6283,  to  Compu- 
Serve (Easyplex  70247,3616), 
through  the  FidoNet  system  (to 
2:501/297,  or  lo  SM0IIN  on  the 
packet  radio  BBS  SKOTM.  A  re- 
cent issue  carried  two-lo*eighi- 
line  news  items  on  broadcasts 
from  1 7  nations:  the  next  (If2016  if 
you  want  it)  listed  publications 
available  such  as  their  own  Begin* 
ners  Guide  to  DXing,  Communi- 
catfons  in  Space-The  DXers 
Guide  to  the  Gataxy,  The  DXers 


Alan  Kaut  W6RCL  submitted  this  for  QSL  card  of  the  month— it  came  in 
second  place— and  is  awarded  the  honor  of  being  printed  heret  (Only 
overseas  cards  eligible,) 


GM4U0G  at  above  address, 

NORFOLK  ISLAUD 

POPULATION  ZOOMS  TO 

AODITiONAL  PERSON  PER 

TWO  SQUARE  MILES 

[Only  temporarily,  thanfi  good- 
nessf  By  now  it  should  be  back  to 
its  comfortable  ±  135  for  each  of 
its  13.5  square  miles!  We  enjoy 


'What  famous  Structure.  .  . 

was  saved  from  being  torn 

down  by  The  Unknown  Ham?" 


Guide  to  Computing,  the  first  two 
free,  the  third  for  US$3  (GBP2, 
FF20,  SEK20,  DM7,  or  7  IRCs). 

Other  titles  listed,  some  evalu- 
ated, included  Passport  to  World 
Band  Radio,  World  Radio  TV 
f-landbook.  International  Listen- 
ing Guide,  Ninety^Nine  Nights  on 
Medium  Wave,  Guide  to  Utility 
Stations,  The  Soviet  Maritime 
Radioteletype  Dictionary,  and  oth- 
er publications* 

UK  (Scotland).  John  McGill 
GM3MTH  (Paddy)  writes  of 
awards  by  the  Scottish  Tourist 
Board  (Radio  Amateur)  Expedi- 
tion Group  (PO  Box  59.  Hamitton. 
Scotland  ML36QB).  The  Thistle 
Award  is  for  contacting  four  sepa- 
rate STB  events  and  the  Supreme 
Tartan  Banner  Award  for  contact- 
ing a  further  two  stations  for  a  total 
of  six.  The  first  must  be  claimed 
first,  separately,  by  sending  QSLs 
or  log  extracts  and  US$2.  1 
pound,  or  equivalent.  Fof  the 
second,  send  proof  and  USS3, 
1  pound  50  or  equivalent.  An- 
notations awarded  free  for  a 
further  2/4/6  etc.  events.  Available 
to  SWLs  on  a  heard  basis.  Ad- 
dress Awards  Manager  Robbie 


the  ptacid-pace-oNife  feeling  we 
get  while  reading  Kirsti's  reports. 
"„,f/ie  sea  and  the  sky  were 
both  blue,  and  the  island  was 
invitingty  green..,."  Ahhl  So  sit 
back,  heave  a  deep  sigh,  relax, 
and  read  the  following  at  the  rate 
of  100  wpmf—CCC\ 

The  end  of  1968  saw  quite  an 
influx  of  visiting  amateurs  to  Nor- 
folk Island,  combining  a  little  oper- 
ating with  pleasure. 

Mine  JH1LKH  arrived  in  Octo- 
ber after  a  stopover  on  lord  Howe 
Island  (VK9L).  halfway  between 
Sydney,  Australia,  and  Norfolk  Is- 
land, and  the  only  land  to  be  sight- 
ed over  that  stretch  of  water. 

Mine  operated  as  VK9NQ  from 
Norfolk  Island  for  a  week,  but  did 
not  devote  aft  his  time  to  the 
bands.  He  managed  to  make 
about  1 ,000  QSLs,  mostly  on  CW. 
But  the  sea  and  the  sky  were  both 
blue,  and  the  Island  was  invitingly 
green  after  the  winter  rains  and 
there  was  sight^seeing  to  be  done. 

Following  on  Miners  heels 
came  Pete  W6ZH,  equipped  with 
his  truly  portable  home-brewed 
CW  20m  rig.  Pete  and  his  wife, 
Meredith,  spent  most  of  their  time 


exploring  the  Island,  but  in  the  late 
evenings  Pete  would  come  up  on 
20m  CW  as  VK6BCW^VK9N, 
(Quite  a  mouthful!  The  VK6  cail 
was  due  to  Perth,  in  Western  Aus- 
tralia, being  his  first  landfall  in 
Australia.) 

No  sooner  had  Pete  and 
Meredith  departed  for  New 
Zealand  than  Kari  VR6KY  arrived. 
She  had  been  in  New  Zealand 
with  her  daughter,  and  as  there 
was  still  time  to  wait  for  the 
next  ship  to  Pitcairn,  they  came 
here  to  visit  friends  and  relatives, 
Kari  had  most  certainly  not  come 
to  operate  OX!  That  would  be 
a  busman's  holiday  And  after 
a  few  weeks  of  visiting,  swim- 
ming, sightseeing  and  so  on,  they 
left  in  time  to  be  home  for  Christ- 
mas* 

During  this  busy  period  of  visi* 
tors,  JQTA  took  place  on  the  ama- 
teur bands,  and  the  Scouts  and 
Guides,  who  have  been  active 
here  for  decades,  participated. 
Bob  VK9N  D  acted  as  host  to  some 
20  girls  and  boys,  under  the  su- 
pervision of  their  scoutmaster. 
They  talked  with  other  young  peo- 
ple in  Australia  and  on  some  of  the 
Pacific  islands.  (Propagation  and 
time  limitations  prevented  chats 
with  the  USA  and  Europe.) 

Direct  shipping  service  to  Aus- 
tralia has  been  withdrawn,  and 
mail  goes  at^oard  infrequently-ar- 
riving ships  which  then  travel  via 
Fiji  and  goodness  knows  where 
else.  The  Post  Office  accepts  no 
responsibility  for  the  resulting  de- 
lays. 

Remember  that  one  IRC  pays 
for  such  surface  maH  ONLY!  QSL 
cards  are  not  accepted  as  valid  for 
the  "greeting  card"  rate.  And 
postal  rates  are  up.  Air  mail  to  the 
USA  is  now  $1 .00  and  to  Europe 
and  South  America^  Sl^tO. 

Be  patient! 

de  Kirsti  Jenkins-Smith  VK9NL 
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Chod  Harris  VP2ML 

P0&OK4BB1 

Santa  Rosa,  CA  9B402 

AntoineBaldeckF6FNU 
CantroversJal  QSL  Manager 

The  February.  19S9,  issue  of 
Radio,  the  official  pubtication  of 
the  Reseau  des  Emelteurs  Fran- 
cais  (REF,  the  French  equivalent 
of  the  ARRL),  contarns  a  notice 
that  QSL  cards  coming  from  OSL 
manager  F6FNU  will  not  be  ac- 
cepted for  any  REF  award  after 
March  1,  I9e9.  The  international 
DX  Association  has  severed  all 
lies  with  F6FNU  and  asked  him  to 
stop  putting  (he  INDEXA  logo  on 
his  QSL  cards.  And  the  ARRL  has 
sent  a  letter  to  F6FNU  concerning 
his  controversial  QSL  practices. 

These  steps  are  particularly  sig- 
nificant because  Antoine  Baldeck 
F6FNU  handles  QSLs  for  about 
150  stations,  mcluding  some  very 
active  OX  stations  and  some  sfa- 
tions  irr  otherwise  rare  countries. 
Among  the  stations  for  which 
F6FNU  handles  cards  are:  FR/G/ 
FH4EC.  FTI9WA.  TR8SA,  6W6JX, 
5R8JD,  5T5NU.  FR4FA,  3B9FR, 
and  many  more,  mostly  Frencti 
overseas  operators.  An  tome  is  a 
56-year-old  grandfather,  of  East- 
ern European  descent.  He  is  a  re- 
tired engineer  from  the  French 
power  company  and  enjoys  an 
85%  pension, 

InvestigaDofi  Begins 

What  has  led  to  the  above  un- 
precedented actions?  To  find  out, 
I  launched  a  comprehensive,  six- 
month  Investigation  into  Antorne 
Baldeck  F6FNU  and  his  QSL 
management.  1  received  hun- 
dreds of  pages  of  malenal  on 
F6FNU,  from  hundreds  of  DXers 
around  the  worfd,  much  of  it  from 
Pierre  Essinger  F6HIZ  (director  of 
INDEXA),  and  from  F6FNU  him- 
self. 

The  controversy  surrounding 
F6FNU's  QSL  management  be- 
gan early  in  1986,  when  Antoine 
sent  a  letter  to  the  French  DX 
newsletter  Les  Nouveiies  DX 
(LNDX)  stating  that  French  hams 
who  wanted  a  direct  QSL  card 
from  Antoine  are  requested  to  add 
one  tntemational  Reply  Coupon 
(IRC)  or  an  additional  stamp  to 
their  self-addressed,  stamped  en- 
velope (SASE),  or  F6FNU  would 
answer  via  the  bureau*  (This 
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would  be  equivalent  to  a  Stateside 
manager  such  as  W3HNK  refus- 
ing to  answer  directly  a  QSL  re- 
quest with  a  self-addressed  envel- 
ope with  a  $0.25  stamp!)  In  other 
words ^  F6FNU  asked  for  money 
over  and  above  the  cost  of  return 
postage  for  a  direct  QSL, 

French  amateurs  were  in- 
censed by  this  requirement  for  a 
"tip*^  in  addition  to  postage,  an 
unprecedented  practice.  F6AJA, 
editor  of  LNDX,  published  an  edi- 
torial against  the  demand  for 
funds  in  addition  to  adequate  re- 
turn postage.  F6EYS,  president  of 
the  Glipperton  DX  Club,  wrote  An- 
toine: 

"I  believe  that  a  manager  who 
cannot  break  even  (including 
mailing,  printing,  etc.)  is  badly  or- 
ganized. If  one  wants  to  make  a 
profit,  the  explanation  is  different. 
He  believes  he  is  engaged  in  a 
trade,  he  becomes  a  commercial 
manager/* 

Antoine  was  quick  to  defend  his 
practice  of  requiring  additional 
funds  from  French  DXers.  He  cit- 
ed the  expense  of  printing  the 
cards,  forwarding  cards  to  distant 
stations,  and  helping  with  cus^ 
toms  duties,  spare  parts,  etc.,  all 
legitimate  expenses  for  a  QSL 
manager. 

However,  three  separate  letters 
from  F6FNU  cite  another  reason 
for  the  demand  for  additional 
funds.  In  a  letter  to  F6AJA,  one  of 
the  reasons  given  is  *'the  hours 
spent/'  In  a  letter  included  with 
some  QSLs.  he  says,  "The  exten- 
sive mail,  the  time  I  am  spending 

to  help  them is  not  for 

free. .  .QSLing  takes  5  hours  per 
day,"  And  in  a  letter  to  me,  An* 
toine  says,  "I  spent  a  lot  of  time 
and  money  on  various  stations." 
These  statements  from  F6FNU 
could  lead  the  DXer  to  think  that 
Antoine  expects  payment  for  the 
time  spent  on  QSL  chores. 


Beyond  France 

For  some  time,  FSFNU's  insis- 
tence on  funds  in  addition 
to  postage  affected  only  French 
DXers.  But  the  problem  soon 
began  to  impact  OXers  around 
the  world.  For  example,  one  US 
DXer  sent  two  IRCs  with  each  of 
two  OSL  requests  to  F6FNU.  Al* 
though  two  IRCs  are  sufficient  for 
airmail  return  to  the  US,  Antoine 
returned  the  cards  via  "Imprime 
Air  Mail,"  at  a  cost  of  3.2  French 


francs  (attout  $0.50),  a  tidy  profit. 
Another  statestde  DXer  sent  three 
separate  self-addressed  en- 
velopes with  adequate  French 
postage  for  airmail  return,  A  card 
came  back  via  the  bureau.  An- 
toine apparently  kept  the  postage. 
Another  US  DXer  sent  four  USS1 
and  two  fRCs  tor  five  QSLs.  He 
received  one  back  via  the  bureau, 
another  via  Impfime  maiL  for  a 
postage  cost  to  F6FNU  of  $0.60.  A 
very  prominent  DXer  sent  F6FNU 
three  SAEs  with  three  IRCs  each 
and  received  his  card  back  with* 
out  postage  via  a  package  sent 
bulk  to  mel  A  local  DXer  has  spent 
$20  trying  unsuccessfully  to  get  a 
card  from  Antoine.  The  cards  ar- 
rived only  after  F6FNU  was  chas* 
tised  for  his  QSL  practices. 

An  SWL  sent  Antoine  10  cards 
with  6,3  FFrs  and  an  IRC.  Antoine 
cut  the  stamps  off  the  envelope 
and  returned  the  cards  printed 
matter  rate  for  only  3  FFrs,  a  profit 
of  more  than  6  FFrs.  Even  French 
stations  who  provide  as  much  as 
20  FFrs  in  addition  to  postage 
have  had  their  cards  returned 
unanswered »  sometimes  covered 
with  insults. 

Lately.  Antoine  stopped  send- 
ing cards  even  whan  the  US  ama* 
teur  included  a  "greenstamp" 
(US  S1  bill).  Antoine  says  this  is 
because  US$t  ts  not  enough  to 
pay  for  the  airmail  postage  back  to 
the  US,  but  a  single  card  in  an 
airmail  envelope  can  be  sent  from 
France  to  the  US  for  4.8  FFrs*  and 
US$1  equals  6,2  FFrs.  Even  with  a 
10%  conversion  tax,  the  US$1 
more  than  covers  the  postage. 

Antoine  refoses  to  answer  QSL 
requests  from  foreign  DXers  who 
do  not  include  funds  in  addition  to 
airmail  return  postage.  He  says, 
''People  who  send  French 
stamps.  Hi  Hi.  Never  I  send  to 
W3HNK,  or  W4FRU.  WA3HUP  an 
SAE  with  SO. 45.  This  process 
don't  agree  me.  It's  good  only  for 
very  poor»  poor  peoples," 

QSL  via  the  Bureau? 

Many  DXers  prefer  to  QSL  via 
the  worldwide  bureau  system.  An- 
toine states  in  letters  to  F6AJA. 
"Those  who  have  the  real  ham 
spirit  should  send  all  their  QSLs 
only  through  the  bureau,  as  it  is 
my  wish,"  and,  **l  prefer  to  receive 
the  Frencti  QSLs  via  the  bureau 
as  1  can  take  all  the  time  to  control 
them  and  to  answer  them  twice  a 
year  via  the  REF."  But  later  An- 
toine writes.  "I  have  resigned 
from  the  REF,  Consequently,  no 
more  QSL  via  the  bureau/"  An- 
toine says  that  98%  of  his  French 
friends  are  not  members  of  the 


REF  and  thus  cannot  receive 
cards  via  the  REF  bureau.  (Atx)ut 
50%  of  French  amateurs  are 
members  of  the  REF  J 

Many  DXers  outside  of  France 
have  received  cards  from  F6FNU 
via  their  own  bureau.  Antoine 
sends  cards  that  he  receives  with- 
out SAEs  (or  without  adequate 
payment  in  addition  to  postage)  to 
various  bureaus  worldwide,  in- 
cluding the  W2  bureau.  These 
cards  are  eventually  distributed 
via  the  in-coming  bureau  system. 

How  to  Get  a  Card  from  F6FNU 

Despite  all  the  problems. 
F6FNU  does  QSL,  if  you  follow  his 
rules  to  the  letter,  Thousands  of 
DXers  around  the  world  have 
learned  to  live  with  Antoine's  rigid 
rules  and  receive  their  QSLs  on  a 
timely  basis. 

In  fact,  more  than  a  dozen  DX- 
ers wrote  letters  to  me  specifically 
defending  F6FNU,  saying  he  is  a 
good  QSL  manager. 

Many  stated  that  by  sending 
US$2  and  an  SAE.  or  sufficient 
funds  in  addition  to  return 
postage,  they  never  had  any  prob- 
lem getting  cards  from  Antoine, 
Antoine  even  sent  copies  of  more 
than  1CK)  thank  you  notes  he  has 
received  over  the  years.  Obvious- 
ly, the  majority  of  amateurs  are 
willing  to  accept  his  rules,  in  ex- 
change for  their  QSL, 

To  get  a  card  from  F6FNU,  first 
select  a  good-quality;  unaltered 
QSL  card,  with  your  callsign  on 
the  same  side  as  the  report.  Then 
carefully  fill  out  the  card,  paying 
particular  attention  not  to  smudge 
or  correct  any  of  the  information 
on  the  card,  regardless  ol  impor- 
tance. Any  errors  will  probably 
mean  you  will  not  get  a  return 
QSL,  so  if  you  make  a  mistake, 
don't  correct  it;  start  over  with  a 
new  card. 

Then  send  the  card  to  Antoine 
Baldeck  F6FNU,  B;P.  14,  91291 
Arpajon  Cedex,  France,  with  a 
self-addressed,  airmail  envelope, 
with  your  country  clearly  indicated 
on  the  return  envelope.  Don't  try 
to  use  return  address  stickers  to 
reduce  return  postage  costs;  An- 
toine doesn't  like  them.  Don't 
send  cards  for  more  than  one  call- 
sign  in  a  single  envelope.  Include 
one  IRC  per  request  for  Eu* 
ropeans^  two  IRCs  for  anyone 
else.  Don't  send  French  stamps  or 
foreign  currency.  (Antoine  says 
not  to  serKi  US$1,  but  he  does 
QSL  if  you  send  US  $2,  or  US  $1 
with  an  SASE.) 

If  you  follow  ihese  rules,  you 
have  a  90%  chance  ol  receiving 
your  return  QSL.  Good  luck! 
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FECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  fre&  of  charge  as  space  permits. 
PI^A$s  send  us  your  SpeciAi  Event  two 
monttiE  in  advance  of  the  issue  yoa  want  it  to 
appear  in.  For  ex^mpfe,  if  you  want  it  to  ap- 
pear in  tfie  June  issoe,  we^  sboutd  mc&iv&  it  by 
March  31.  Provide  a  cisar,  concise  summary 
of  the  essential  detatts  shout  your  Speciaf 
Event. 

PEOTONEIL 
MAY  21 

The  annual  Hamfe&t  sponsored  by  the 
Kankakee  Area  Radio  Society  will  be  at  the 
Win  County  Fairgrounds  from  S  AM  lo  3  PM. 
Indoor  exhibit  area^  ARRL  booth,  large  out- 
door flea  market.  Free  parking.  $2.50  ad- 
vance, $3  at  door,  Tat J^- in  on  14$. 34/. 94. 
KARS  c/o  Frank  DatCanton  KA9FWW,  RR  T 
Box  361  Chehanse  it  60922.  (815)  937-2452 
before  4  PM  CST  or  (815)  932-6703  even- 
ings. 

SCOTTSBLUFFNE 
JUNEZ-4 

The  Tri-Cit/  Radio  Amate  jr  Giub  will  oper- 
ate WO  VON  to  celebrate  tlie  Centennial  of 
Banner  County.  Suggested  frequencies: 
S8B— 3.92Q,  7  240,  14  250,  21.300.  2S,400. 
fi2.60  CW— 3.725,  7  125,  14.125,  21,120, 
29,130.  For  OSL  and  targe  certificate,  send 
SA3E  to  PO  Box  925.  Scottsbtijff  NE  69363- 
0925. 

CATSKfLLS  NY 
JUNE  2-5 

The  3rd  international  convention  o! 
Chaverim  International  for  Jewtsh  amateur 
radio  operators  will  be  at  the  Raleigh  in  the 
Catskill  mountains.  Three  meais  aday,  enter- 
lainn>ent  use  of  facilities,  cocktail  party,  dirt- 
ner  dance,  meetings  Sonny  Gatin  W32DXB, 
42  Arrowwood  Court,  Deptford  NJ  0&096. 
(609)353-7639 

JOHNSTOWN  PA 
JUNE  3 

The  Cone  may  gh  Vatley  ARC  wiil  operate 
WA3WGW  to  commemorate  the  centennial  of 
the  flood  of  1SS&.  Operation  wlH  be  on  the 
lower  General  phone  bands  of  20  and  40  me- 
ters, and  the  Novice  phone  portion  of  the  10 
meter  band.  For  commemorative  QSL,  send 
#10  SA3E  to  Conemaugh  VaUey  ARC,  794 
Barron  Ava.^  Johnstown  PA  15906. 

DEERFIELD  Hh 
JUNES 

The  Hos^traderg  flea  market  is  back  at  the 
Deerfield  Fafrg rounds.  New  date,  this  spring 
only.  Admission,  $5,  camping  nominal.  Prof- 
its benefit  Shriners'  Hospiiais,  fast  year's  gift 
over  52DK.  Handicap  accessrble.  Questions, 
map,  send  3ASE  to  WAHVB,  RFD  Box  57, 
West  Baldwin  ME  04091. 

ATHENS  GA 
JUN£3 

The  Athens  Radio  Club  will  hold  Ets  annual 
Ham  test  at  Athens  Tech.  VE  exams,  walk-ins 
welcome  (bring  copy  of  license).  No  charge 
for  admission  or  flea  market  space.  Talk -m  on 
146.745/145.  Don  SuHard  WA4mL,  (404) 
742-  726  latter  6  PM  EST 

MARTINSVILLE  IL 
JUNES 

Tbe  Eastern  Illinois  H amateur  Radio  CEub 
will  iioid  its  first  annual  Hamfest/Craft  Show 
at  the  Martinsville  Fair  Grounds.  Admissionj 
$3;  IS  and  under,  free.  Talk-in  on  147.03/.63 
and  146  52  simpleic-  Mike  Burnpus  N9GtK, 
RR2,  W&st  Union  tL  624/7.  (2 IT)  279-3840: 
or  Bryan  Chfysl&r,  UO  N.  Randstf,  Mar- 
tinsviite  iL  62442.  (217)  3S2--4640. 

WEMATCHEE  WA 
JUNE  3-4 

A|jpteCily  ARC  W7TD  wiii  hold  its  ^^amfesl: 
at  Rocky  Reach  Dam.  $5  for  hams,  SI  for 
others.  Free  campytraller  space  with  power. 


Prize  drawing  after  Saturday  potluck.  Equip- 
ment displays ^  Swap  Shop,  VE  exams,  fish 
viewing  room,  banquet,  arts  and  crafts.  Talk- 
in  on  2  meter  FM,  146.30/90.  l47.3a/.^&, 
146.49  simplex.  BobLathrop,  Treasurer.  919 
N.  Woodward  Drive.  W&natchee  WA  &3801 . 

MADISON  OH 
JUNE  3-4 

The  Wireless  Institute  of  Northern  Of^io 
(W.I.N.O.),  sponsored  by  the  Lake  County 
ARA,  will  operate  KOSO  from  a  winery  io  com- 
memorate Ohio  Wine  Month  from  7-11  PM 
ED3T  the  3rd  on  7235  and  14235  khz,  and 
from  1 1  AM  to  3  PM  EDST  the  4th  on  14235 
and  21 31 0  kHz.  For  fi1 .5x1 1  QSL,  send  legal- 
sized  SASE  to  KOSO-WINO  W^ek&nd, 
104 16  Btiar  HiU.  Kirtiand  OH  44094. 

QUEENS  NY 

JUNE  4 

The  Mali  of  Science  ARC  Hamfest  will  be  at 
the  isfew  York  Hail  of  Science  parking  iotj 
Rushing  Meadow  Park,  in  Queens.  Amateuf 
radio  exhibit  station,  tune-up  clinic,  films,  free 
parking,  door  prizes,  commercial  dealers.  $3 
admission.  Sellers,  $5  per  space.  Talk-in  on 
144.300  simplex  link  223  6O0  repeat  and 
445,225  repeat.  Call  at  night  Steve  Green- 
baum  WB2K0G.  (716)  696-5599  or  Arnie 
Schiffman  WB2YXB,  (718)  343-0172. 

CHELSEA  Ml 
JUNE  4 

Thte  Chelsea  ARC.  Inc..  is  sponsoring  its 
Swap  "N  Shop  at  the  Fair  Grounds.  Admis- 
sion, S5-50  in  advance,  $3  at  doof.  YLs, 
XVLs,  and  kids  under  12,  free.  Table  space, 
$9,  trunk  safe,  32  per  space.  Campgrounds  in 
area,  plenty  of  parking,  special  handicap 
parking.  Talk- in  on  146.960  Chelsea  Re- 
peater. Robert  Sohantz,  41&  Wiikinson  St., 
ChetseaMi48118.  (313)475-1795. 

ST.  LOt  FRANCE 
JUNES 

ATTENTION  D-DAY  HAM  Si  The  A.R  AM 
ham  clttb  in  St,  Lo  France  is  seeking  US  hams 
who  participated  in  the  invasion  of  France  on 
D-Oay^  or  shortly  afterwards,  landing  on  Utah 
Beach.  Join  the  A.R.AM  Club  on  the  air  in  a 
45th  anniversary  commemoration.  Reply  wilh 
an  SASE,  include  uni:t  ID  and  date  ot  landing 
to  W20FC,  306  Parkdaie  Avenue,  East  Auro- 
ra NY  14052  1679. 

DADE  CITY  FL 
JUNE  9-1 1 

The  East  Pasco  Amateur  Society  will  oper- 
ate spscial  events  station  AB4LN  to  celebrate 
the  Centennial  of  Dade  City.  Operations  be- 
gin daily  at  10  AM.  Phone  band  operations 
wiil  be  1 0  MH2  up  inside  the  Generai/1 0  meter 
fslovice  phone  band.  RTTY  operations  will  be 
in  accordance  with  the  band  plan.  Send  your 
confirmation  QSL  and  business-size  or  9)tl  1 
SASE  for  certificate.  £PARS  Centennial, 
AB4LN,  PO  Box  942,  Dade  City  FL  34237- 
0942. 

MtOLANOMJ 
JUNE  10 

15th  annual  Hamfest  sponsored  by  the 
Central  Michigan  Amateur  i^epeater  Associa- 
tion, will  be  at  the  Mtdland  Community  Cen- 
ter. Amateur  electronics  and  equipment 
(r^ew/used),  license  ejtams,  door  prizes.  Ad- 
mission, $3.  Tabfes,  S8,  Tafk-in  on  147.000  -i- 
0.61X3  MHz.  CMARA  Hairtfe^t,  PO  Box  67, 
Midiand  Ml  48640  Ptease  SASE  or  call  (51 7) 
631-9228  evenings  and  weekends. 

MILFORD  CT 
JUNE  10-11 

Milford  will  celebrate  Its  3S0th  anniversary 
with  a  special  events  station  from  1200Z  Sat- 
urday 10  2200Z  Sunday.  Frequency  wi3l  be  in 
the  lower  third  of  the  Generai  band  80  through 
15.10  meter  operation  wii  t  be  in  mid  portion  of 
Novice  phone  hand.  2  meter,  via  146.925  re- 
peater. Special  OSL  available  with  OSL  and 
SASE  to  POBox  1639.  tVfilford  CT  06460 


NEW  PHILADELPHIA  OH 
JUNE  10-11 

The  Tusco  ARC  wifl  operate  W8ZX  begin- 
ning 1700  UTC  on  the  10th  to  celebrate  the 
50th  anniversary  of  the  club.  To  promote  in- 
terest in  amateur  radio,  they  will  give  demon- 
strations of  packet  on  146.050,  and  2  meter 
repealer  operations  on  146.730.  Other  fre- 
Cfuencies;  28,400,  21.340,  14.300,  7  265, 
3.945.  For  QSL,  send  SASE  to  WeZX,  POBox 
725.  New  Philadefphia  OH  44663. 

AKRON  OK 
JUNE  11 

The  Goody  ear  Amateur  Radio  Club's  22  nd 
annual  Hamfest  and  Family  Picnic  will  be  at 
Wingfoot  LaKe  Park  near  Akron.  Family  ad- 
mission, $4  in  advance,  S5  at  gate.  The  out- 
side flea  mari^et  will  be  $3  per  vehicle.  A  shel- 
tered, inside  dealer  area  available,  at  $6  per 
table  (reservations  suggested).  Prizes  for  the 
OM.  XYL,  and  Mobile  Check-in.  Park  faciii- 
ties.  No  overnight,  no  swimming.  Wilfiam  F, 
Dunn  W3lFf^.  4730  Nottingham  Lane.  Stow 
OH  44224.  (216)  673-8502. 

WILLOW  SPRINGS  LL 
JUNE  11 

The  32nd  annual  Hamfest,  sponsored  by 
the  Six  Meter  Club  of  Chicago,  Inc.,  will  be  at 
the  Santa  Fe  Parlit  tn  Willow  Springs.  Ad- 
vance, $3.  at  gate,  S4.  Large  Swapper  s  Row, 
displays  in  pavilllon,  AFMARS  meeting, 
prizes,  picnic  grounds,  plenty  of  parking. 
Talk-in  K90NA  146.52  or  K90!VIA/R  37-97. 
Advance  ti'ckets  from  Mike  Corbett  K9ENZ, 
606  South  FenionAve.r  Romeovifte  ft  60441. 

MADISON  IN 
JUNEtl 

The  Clifty  Amateur  Radio  Society  wili  spon- 
sor its  2nd  annual  Novice  Graduation  with  a 
special  events  station  operating  1500-2100 
UTC  on  the  IHh,  u&ing  callsign  W9EFU  25 
KC  up  from  the  bottom  of  the  Novice  bands 
OSL  with  #10  SASE  to  Clifty  Amateur  Radio 
Society.  POBox  452,  Madison  iN 47250. 

COVII^GTON  KY 
JUNE  11 

The  Northern  Kentt/cky  Amateur  Radio 
Club  announces  HAM-0-RAMA  89  to  be  held 
at  the  Erlanger  Kentucky  Lions  Park.  Main 
and  door  prizes.  ARRL,  packet,  and  antenna 
forums .  Indoor  ex  hi  bit  are  a  for  m  ajor  ve  ndors, 
$15  per  table.  Extensive  outside  flea  market. 
Admission,  $5  (S4  in  advance).  Flea  market 
spaces  $2  each.  Talk-in  on  147.S55/.25S  or 
147,975/.375.A/40£e.  NKAHC,  PO  Box 
1062,  Covington  KY41012.  (606)  331-3253. 

MILTOMPA 
JUNE  12 

The  Penn  Central  Hamfest  will  he  heid  at 
the  Winfieid  Fireman's  Fairgrounds,  Games, 
demonstrations,  contests.  $4  at  gate,  $1  per 
6-foot  tailgating  area.  Inside  tables  with  elec- 
tricity, $2  per  6-foot  area.  Jerry  Witifamson 
WA3SXOr  10  Old  Farm  Lane,  Mifton  PA 
17647.  (717)  742-3027orB0b  Stahf,  452  4th 
SI.  Northumheriand  PA  17857.  (717)  473- 
7050, 

BOULDEft  CO 
JUNEt2^DECl1 

VE  Team  Test  Schedule:  June  12,  August 
l4,September24,  October  16,  November  13, 
and  December  1 1 .  Pre-regisiration  preferred. 
Tests  al  American  Legion.  4760  2eih  St..  in 
Boulder,  Brirtg  picture  ID,  one  other  ID,  check 
orM.O  payable  to  ARRL-VEC  for  $4, 75,  orig- 
inal license  and  copy,  any  credits  for  any  test 
elements,  copy  of  any  FCC  610  you  submit- 
ted, soft  pencils,  calculator.  Barbara  Mc- 
Ciune  N&BWS.  (303)  630- 1872. 

ALBANY  GA 
JUNE  16-17 


The  Atoany  Amateur  Radio  Club  is  spon- 
sor! ng  I  he  1 989  Aflfl  L  Georgia  State  Co  n  ve  n- 
tion.  Awards,  forums,  exams,  indoor  flea  mar- 
ket, commercial  exhibits.  Admission,  $3. 
Parking,  free.  Talk-in  on  146.82  MHz,  444.5 
MHz,  29.69  MHz.  Albany  Amateur  Radio 
dub,  POB  1205,  Albany  GA  31702.  (912) 
863-7910. 


ALBERTA  CANADA 
JUNE  16-10 

The  Central  Alberta  Radio  League  Annual 
Picnic  will  be  at  the  Burbank  Campsite.  Door 
prizes,  bunny  hunt,  barbecue,  fun.  Talk-in 
VESOE  147.00/146.400  or  147.330  simplex. 
Register  at  the  communications  bus,  $15.  $5 
more  tor  private  campsite.  P.  Fitzgerald 
VE6QT,  (403)  746-2621  or  O.  Miihr  VF6XF, 
(403)  686-4863. 

DUNELLEN  NJ 
JUNE  17 

The  Raritan  Valley  Radio  C tub  will  hold  its 
ISth  annua!  Hamfest  at  Columbia  Park.  Sed- 
ers, S6  per  space  or  SI  2  for  multiple  spaces. 
No  tables  supplied-  duyers,  S4  admission^ 
spouse  and  family  free.  Door  prizes.  TaJk-in 
on  the  club  repeater,  W2QW/R  146025/ .025 
and  146.52  simplex.  Dave  KA2TSf^t  (201) 
763-4349  or  John  WA2Cat  (201)  968-5070. 

BYRON  CENTER  till 
JUNE  17 

The  Independent  Repeater  Association  is 
sponsoring  its  annual  Hamfest  at  the  National 
Guard  Armory.  Free  tables  for  dealers  and 
sellers.  Reserve  tables.  Door  prizes.  Talk-in 
on  147.165/147.765.  The  Independent  Re- 
peater Association,  562  92nd  St.  SE,  Byron 
Center  Mi  493 15.  (6 16)  455-3915 

PETOSKY  Ml 
JUNE  17 

The  Straits  Area  Amateur  Radio  Club  pre- 
sents tts  14th  annual  Swap  Shop  at  the  4H 
Building  on  the  Fairgrounds,  Admission, 
$2.50;  tables,  $3  per  B  feet  Door  pri^e.  small 
prizes  each  quarter- hour.  Self-contained  RV 
parking.  Talk-in  on  146. 08/. 68/. 52.  Irene 
NdHBL  (616)  539-6986  or  Clark  KA8TIL. 
(616)582-6455. 

MONROE  Ml 
JUNEia 

The  19S9  Monroe  Hamfest,  sponsored  by 
the  Monroe  County  Radio  Commynications 
Association,  offers  vendor  exhibits,  flea  mar- 
ket. FCC  exams,  more.  Handicapped  parking 
inside  the  grounds.  $3,  advance,  ^4  at  gate. 
Tafk-inon  14612/72 and 223.18/224,78  Lar- 
ry Lindner  K&BAIZ,  2001  fda-Maybee  Rd., 
Monroe  Ml  48161.  (313)  537-3663. 

STEVENS  POINT  W1 
JUNE  IB 

The  Central  Wisconsin  Radio  Amateurs  are 
sponsoring  their  Hamfest  at  UWSP's  Student 
Center.  Free  admission,  parking.  Tables 
available.  Tallgaters  welcome.  VE  exams, 
walk-ins  OK.  Commercial  vendors  and  ex- 
hibits. Talknn  on  146  985/. 385/. 670/. 070,  Aft 
Wysocki  N9BCA,  3356  April  Lane,  Stevens 
Potnt  Wf  54481  (715)  344-2984. 

MIDDLE  TOWN  MO 
JUNEte 

The  Frederick  Amateur  Radio  Club  will 
hold  its  annual  Hamfest  on  Father's  Day  at 
the  Frederick  County  Fairgrounds.  Admis- 
sion, $4;  tallgaters,  $5  per  lO-foot  space. 
Spouses  and  children  free,  indoor  tables, 
$10  Dave  Durkovic  N3BKD,  7128  Limestone 
Lane,  Middtetown  MD  21769. 

SAMTA  MARIA  CA 
JUNE  18 

The  annual  Santa  Maria  Radio  Swapfest 
will  be  at  the  Union  Oil  Co.  Newiove  Picnic 
Grounds.  Swap  tables,  pri^e  drawings, 
games,  Santa  Maria  Bar-B-O.  All  proceeds 
support  the  programs  of  the  Satellite  Amateur 
Radio  Club.  Talk-in  on  146.94  (down) 
W86IIY/R.  HankKorczak  W6PME,  917  West 
Anthony  Way,  LompocCA  93436  (B05)  736- 
1761. 

NYC  NY 
JUNE  £6 

The  Radio  Club  Of  Junior  High  School  22 
NYC,  Inc.,  will  operate  WB2JKJ  from  1  lOO- 
2000  UTC  on  the  above  date  in  recognition  of 
the  first  day  of  summer  vacation  for  the  school 
children  of  the  Big  Apple.  7.238  and  21.395 
MHz  onty  wllE  be  used.  For  an  incredible  QSL, 
send  your  card  to  The  Crew  at  22.  PO  Box 
1052.  New  York  NY  10002. 
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have  learned  to  read— and  providing 
you  bother  to  take  the  time  to  read— 
you  Know  I  hat  the  average  Amencan 
parent  spends  less  Ihan  15  minutes  a 
week  talking  with  their  kids^  They 
spend  much  more  than  that  yelling  at 
them.  Is  it  any  wonder  our  kids  dCHi't 
have  the  incefitive  to  do  much  m 
schoot?  Thai  they  are  messing  with 
drugs,  getting  pregnant,  wasting  itve^r 
time  cruising  or  loafing  around  the 
mall,  smoking,  and  have  Httte  focus  in 
Hfe? 

So.  {n  annoyance,  we  push  our 
schools  to  pass  'em  anyway.  Arid  wt 
watch  the  SAT  scores  plummeting.  We 
watch  America  being  passed  by 
Japan,  Taiwan.  Singapore,  and  Korea^ 
We  read  with  dismay  that  our  kids  can't 
read  and  don't  even  know  where  ouf 
country  is  on  a  world  globe.  We  read 
that  only  7%  of  our  high  school  gradu- 
ates can  even  hope  to  cope  with  an 
engineering  college.  We  read  about 
less  than  10%  having  any  physics  m 
high  school,  We  read  about  our  gradu- 
ating technological  illiterates— Into  a 
world  which  is  technology-driven. 

As  Pogo  once  said,  ''We  have  met 
the  er^emy  and  he  is  us."  Just  as  we 
neglect  oyf  pets  and  put  up  with  their 
bad  habits,  we  have  also  neglected  our 
children.  Then,  when  ihey  "go  bad" 
we  throw  them  out.  Throw  out  the  preg* 
nant  teenage  daughter.  Throw  out  the 
drug-using  krd-  "Gel  the  hell  out  of 
here  and  don't  come  back/'  8!ame 
ttieifl.  not  us. 

The  loved  child  isn't  going  to  shoot 
hfe  parents  or  run  away  from  trome. 

What's  more  important  to  you:  a  tem- 
porary fix  from  the  Today  Show:  quJCit* 
ty  forgotten  entertainmen!*driven 
news;  totally  wasted  time  with  Geraldo, 
Oprah,  or  Donahue;  an  everting  of 
bra  tn  I  ess  silcoms;  or  working  with  your 
kids  to  help  them  cope  with  life?  Can 
you  turn  off  the  TV  and  miss  football? 

No,  I  see  the  problems  which  face 
amateur  radio  as  just  a  reflection  of 
those  facing  our  country.  Have  you 
brought  forth  a  whiny,  complaining 
youngster  who  wants  everything  made 
easy?  Or  do  your  kids  move  heaven 
and  earth  to  learn  and  excel— like  the 
Asian  youngsters?  How  hafd  will  they 
work  to  achieve  things? 

Our  edJJCational  system  is  a  sham- 
tries  because  we've  let  it  get  that  way. 
We've  refused  to  be  involved.  Anything 
which  is  neglected  is  going  to  deterio* 
rate,  right?  As  parents  we've  negJecied 
our  kids,  arnl  our  educational  system. 
As  trams  we've  neglected  our  hobby. 
Perhaps  tt's  approaching  time  to  re- 
think Oiir  priorities, 

I  wish  I  had  some  easy  solutions  to 
getting  kids  interested  in  amateur  ra^ 
dio.  For  two  years  now  t*ve  tieen  asking 
I  he  73  readers  to  look  around  for  some 
way  to  get  kads  into  the  hobby.  For  two 
years  I've  had  almost  no  letters  from 
readers  explaining  how  they've  attract- 
ed kids  to  hamming.  Tve  had  plenty  of 
mail  from  disgusted  hams  blaming  the 
kids  for  not  being  interested. 

I've  had  plenty  of  fetters  with  excus- 
es. Kids  are  interested  in  computers 
now,  They  see  the  world  on  TV,  so  they 
haven't  any  Interest  in  talking  with  for- 
eign hams.  They're  too  busy  with  otiier 
interests.  There  are  too  many  things  for 
kids  to  do. 

Baloney!  When  I  got  into  hamming  I 
wasn't  exactly  short  of  other  mterests^  I 


was  a  Boy  Scout,  complete  with  troop 
and  patrol  meetings,  hikes,  weekend 
camping  trips,  and  so  on.  i  sang  in  the 
St.  Paut's  Church  choir,  which  kept  me 
busy  three  times  a  week  practicing  and 
two  performing.  I  also  sang  in  the  Eras^ 
mu$  Hall  High  School  Chorat  Club, 
where  we  practiced  five  days  a  week .  I 
sang  in  the  Savoyards  two  days  a 
week,  and  with  the  PhilhanTtonic  CtKHr 
of  Brooklyn  two  days  a  week  t  was  into 
photography  and  the  school  camera 
club— including  an  amazing  number  of 
hours  \n  the  YMCA  darkroom.  I  didn't 
miss  much  in  movies,  going  two  or 
three  times  a  week,  t  roller  skated  all 
over  Brooklyn  in  the  evenings  with 
friends »  went  ice  skating  and  sledding 
in  the  winter,  swimming  at  Coney  Is- 
land in  the  summers.  And  yes,  dancing 
lessons,  too. 

In  between  building  electronic  gad- 
gets— a  hi-fi  system,  receivers,  trans* 
matters  and  test  equipment—I  had  fun 
experimenting  with  making  expFo- 
sivas,  ran  a  small  mail  order  stamp 
business  (Elm  Stamp  Company),  took 
voice  lessons,  was  a  member  o1  the 
tTOOk  club  in  school  (read  a  lot),  and 
ioved  to  play  card  and  txiard  games 
with  my  folks  and  iheif  friends. 

I've  talked  with  some  of  the  few 
yoyng  hams  we  have  attracted  to  our 
hobby  and  found  that  they,  like  me — 
and  probably  like  you,  when  you  were  a 
kid — have  plenty  of  interests  from 
which  to  choose.  The  dpfJerence  for 
them,  as  for  me,  was  the  support  of  a 
local  ham  dub.  If  my  high  school 
hadn't  had  a  ham  club  I  wouldn't  be 
haranguing  you  now. 

How  can  you  get  your  own  kids  to  be 
interested  in  amateur  radio?  Easy.  But 
first  you  have  to  gain  their  confidence. 
You  have  to  learn  how  to  talk  with 
them.  That,  as  I  mentioned  earlier,  is  a 
lot  like  the  system  you  use  to  train  ani- 
mals—you spend  some  time  with  them 
and  use  love.  Do  things  with  ti^em.  Talk 
with  them. 

If  you  get  interested  in  this  you* II 
have  to  be  carefuL  After  years  of  ne- 
glect you  aren't  going  to  be  able  to  get 
them  to  talk  right  away.  They'll  be  very 
suspicious  at  first.  You  11  have  to  figure 
out  how  to  get  them  to  turn  off  their  TV 
or  turn  off  the  heavy  metal  sound  so 
Ihey  can  hear  you.  Good  tuck 

t'd  still  (ike  to  hear  from  any  readers 
who  have  had  success  in  getting  a 
youngster  interested  in  amateur  radio. 
1  know  there  have  to  be  dozens  who 
have  made  the  grade,  so  tefs  hear 
from  yout  What  can  you  tetl  us  to  help? 

Once  you  manage  to  get  in  commu* 
n  feat  ion  with  your  kibs,  you're  going  to 
be  appatted  by  what's  happened  la  our 
educational  system  and  yoy're  going 
to  start  putting  on  the  pressure  to  im- 
prove it. 

We  alt  know  ihat  technology  is  the 
future  and  that  electronics  is  the  en- 
gine driving  technology.  We  also  know 
that  the  best  time  to  get  kids  interested 
in  becoming  an  engineer  or  scientist  is 
when  they  are  ten  to  fifteen  years  old, 
So  we  need  to  get  those  radio  clubs 
going  in  schools  again,  We  need  com- 
puter clubs,  science  fair  project  clubs, 
etc.  As  you  get  more  and  more  involved 
with  your  schools  you 'It  find  one  obsta- 
cle after  another— almost  Insurmount- 
able obstacles.  Don't  let  that  stop  yoy. 

You'll  face  bussing,  fierce  union  de- 
mands for  extra  teacher  pay  to  monitor 


clubs,  after-school  sports.  Well,  if  you 
want  to  see  America  ever  get  back  first 
place  in  electronics,  you'd  better  be 
able  to  sofve  alt  these  problems.  Yoiill 
have  one  big  asset — me  and  73  tiack- 
ing  you  up  and  helping  you  network 
with  other  parents  (arKl  grandparents). 
I  can't  do  it  ail,  but  I  sure  can  help  you. 
That's  providing  I  can  get  you  away 
from  your  TV  set  k>ng  enough  to  talk 
with  your  kids.  And  away  from  fhat  75m 
net,  loo. 

Yes,  I'm  asking  the  almost  impossl- 
bte.  Vm  asking  you  to  try  and  love  thai 
mewilng^  whiny  ktd  of  yours  who  ts 
forever  in  need  of  money  to  spernJ  on 
beer  which  will  eventually  get  him 
kilted  in  art  accident,  fast  food  which 
will  give  him  heart  trouble  in  a  few 
years,  cigarettes  which  will  take  at 
least  fifteen  years  off  his  life,  who  is 
listening  to  rock  music  at  a  level  which 
will  cause  permanent  ear  and  possibly 
brain  damage . .  .  and  who  wouldn't  be 
caught  dead  in  your  ham  shack. 

America  is  only  about  a  million  engi- 
neer short  right  now,  so  It  isn't  an 
emergency.  Besides,  I'm  sure  you've 
read  that  over  half  the  engineering 
graduates  from  American  colleges  are 
foreigners,  with  a  high  percentage 
from  Asia.  If  you*ve  been  reading  the 
science  columns  m  the  news  and  sci- 
ence magazines  you  are  well  aware  of 
the  high  percentage  of  Asian  names 
turning  up  in  every  new  technology. 

Etedronics  is  moving  ahead  faster 
and  faster  and.  ijecause  of  our  lack  of 
engineers,  we're  being  left  behind- 
You  know,  as  a  result  of  that  Incentive 
Licensing  debacle  25  years  ago,  Amer- 
ica has  tost  about  two  million  of  the 
best  possible  engineers,  technicians 
and  scientists  that  amateur  radio 
would  have  provided. 

So,  if  you  have  youngsters  or  grand- 
children,  what  are  you  going  to  do 
about  taking  an  Interest  in  them?  In 
their  education?  And  in  getting  them 
into  amateur  radio? 

Please  advise. 

New  Technologies 

The  FCC's  Office  of  Engineering 
and  Technology  (OET)  seems  to  have 
considerabie  clout  within  the  FCC  and 
could  have  a  serious  impact  on  ama^ 
teur  radio. 

tl's  the  FCC's  responsibility  to  ap- 
portion the  radio  sped  rum  in  the  best 
interests  of  the  country,  Wrth  eJectron- 
ics  and  communtcations  growing  at  a 
faster  and  faster  pace,  and  ttie  Hertz 
resource  unchangeable,  obviously 
something  is  going  to  have  lo  give. 

AM  broadcasters  want  more  chan- 
nels. FM  broadcasters  want  more 
channels.  TV  wants  wider  channels  for 
high  definition  TV.  Cellular  radio  is 
growing  rapidly— as  are  mobile  ser- 
vices for  business,  government  and 
the  military.  Then,  there  are  an  increas- 
ing number  of  radio  services  such  as 
portable  phones,  TV  distribution  sys- 
tems, alarm  systems,  paging  sys- 
tems—the list  is  almost  endless  and 
expanding  every  day, 

With  over  70  MHz  of  spectrum  under 
1  GHz,  the  amateur  radio  ''service"  Is 
one  of  the  largest  spectrum  holdem. 
Older  hams  are  so  used  to  having  this 
enormous  number  of  frequencies  re- 
served tor  their  personal,  private  hob^ 
by  use  that  few  even  question  the  ratio- 
nale involved.  I've  written  several 


editorials  mentioning  the  Incredible 
dollar  value  of  our  ham  bands,  but  I 
suspect  many  hams  just  chuckle  a  bit 
and  never  give  any  serious  thought  to 
the  situation. 

Let's  put  it  this  way.  If  you  were  a 
decision-maker  in  the  OET,  what  would 
you  recommend  the  FCC  do?  You've 
got  an  increasing  number  Of  groups 
damorlng  for  radio  spectnjm,  yet  it's 
al  I  al  k>cated .  tf  any  current  services  are 
going  to  expand  or  any  new  ones  be 
permitted,  frequencies  are  gorng  to 
have  to  be  taken  from  some  current 
user.  Where  are  you  going  to  get 
them? 

When  you  take  an  inventory  of  the 
radio  spectrum  under  1  GHz,  looking  at 
national  interest  In  the  tight  of  service 
and  bus  mess  interests,  what  frequen- 
cies are  being  used  the  least  in  the 
public  interest? 

We  amateurs  have  our  reserved 
bands  with  the  understanding,  as  ex- 
pressed clearly  in  the  amateur  regula* 
tions  97.1,  that  we  continue  to  merit 
them  by  maintaining  a  supply  of  new* 
comers  interested  in  technology  who 
(1^  can  help  in  time  ot  war,  (2)  provide 
emergency  communications,  (3)  invent 
and  pioneer  new  communications 
technologies,  and  (4)  improve  interna- 
tionaJ  friendships^  That's  our  man- 
date—<jur  leasing  agreement  for  the 
billions  of  dollars  in  rad^s  spectrum  set 
aside  for  us. 

tf  you  were  an  OET  investigator, 
you'd  check  out  our  actual  ham  band 
usage  and  turn  in  a  devastating  report. 
In  WWiJ,  80%  of  th^  ti censed  hams 
ioined  the  military  and  provided  an  in- 
valuable resource.  WWJI  was  won  by 
etectronic  technology  and  hams  were 
right  in  the  middle  of  it— doing  re- 
search and  development,  manufadur* 
ing.  operating,  and  servicing. 

I  worked  for  General  Electric  in  1 942, 
building  and  testing  BC-1 91/375  trans* 
mitters  for  the  Army.  Then  I  joined  the 
Navy,  where  I  operated  and  main- 
tained radio,  sonar,  and  radar  equip- 
ment on  the  USS  Ofum  (one  of  the  top 
ten  scoring  submarines)  from  1943- 
1945 — so  I  was  there  and  knew  what  a 
big  difference  hams  made. 

Today,  what  have  we  to  offer?  The 
number  of  hams  of  military  age  are 
miniscule — and,  in  general  hams  are 
BO  far  tjehind  the  state  of  the  art  in 
communications  technology  that  we're 
still  righting  over  Morse  Code  at  a  few 
words  per  minute  in  a  day  where  6,000 
word  a  minute  electronic  commu- 
nicatksns  is  common  Hams  haven *t 
contributed  anything  significant  to 
communications  technology  in  over  a 
generation,  so  that  excuse  for  the  hob- 
by is  moot. 

We're  still  getting  good  marks 
in  emergency  communications  — 
but  more  from  a  lack  of  competi- 
tors than  our  own  expertise.  The  fact 
Is  that  when  an  emergency  comes 
along  our  so-called  emergency  nets 
tall  apart.  Our  fslational  Traffic  System 
only  seems  to  work  when  it  Isn't  need- 
ed. It's  still  made  up  of  brass- 
pounderss  and  still  Isn't  able  to  pass 
high  speed  or  automatic  traffic. 
It's  more  wrapped  up  In  message 
counts  and  protocols  than  through- 
put, as  those  involved  saw  during  re- 
cent emergencies  such  as  the  Mexico 
City  earthquake.  Can  packet  radio  al- 
ready run  circles  around  oyr  traffic 
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nets,  as  so  many  involved  are  saying? 
International  good  will?  Har  de  har. 
I've  written  about  that  recemiy  and  got- 
ten many  letters  from  foreign  hams 
backing  my  observations  that  DX 
awards  kifl  the  fun  of  hamming  for  ops 
in  rare  ooLintries.  They're  hounded  off 
the  air  for  their  QSL  cards  and  are  al- 
most never  allowed  to  actuaNy  talk  with 
anyone. 

When  is  the  last  time  you  tuned  six 
meters?  How  many  dozen  hams  would 
de  inconvenienced  if  six  were  taken 
away  for  some  new  service?  Not  many! 
That's  four  whole  megahertz!  Well, 
at  least  two  meters  is  full,  right? 
Horsepucky!  I've  been  listening  to  2m 
a\\  around  the  country  and  what  i  hear 
are  repeaters  being  used  to  allow  re- 
tired hams  to  die  from  boredom  instead 
of  Joneliness.  I  hear  very  few  repeaters 
where  I  can  even  get  an  answer  when  J 
call  in,  so  I  know  hardly  anyone  is  actu- 
ally using  them.  And  that's  what's  "fin- 
ing" two  meters.  If  you  ever  get  to  New 
York  or  Los  Angeles,  check  out  2m  and 
you'li  hear  garbage  you  don't  even 
hear  on  CB  anymore— incredible  fiEth. 
220?  Tell  me  about  how  much  you 
are  using  220,  The  FCG's  opened  part 
of  the  band  to  Novice  voice,  but  the 
Novices  are  ignoring  the  band  and 
flocking  to  10m,  where  they  can  make 
phone  contacts  with  skip  stations.  The 
clubs  with  220  repeaters  are,  for  the 
most  part,  wi fling  to  go  to  great  lengths 
to  keep  the  imagined  hordes  of 
Novices  from  polluting  their  repeaters. 
In  the  meanwhile,  we  seem  to  have 
forgotten  that  hams  were  given  only 
temporary  use  of  220-225  MHz,  not 
permanent  ownership.  So  tempers 
flared  when  the  FCC  had  the  gall  to 
suggest  that  some  of  the  band  might 
be  put  to  some  better  use,  Hey^  that's 
OUR  band  they're  trying  to  lake  away. 
Well,  it  was  never  OUR  band  and  our 
use  of  it  during  its  loan  hasn't  been 
anything  of  which  we  can  be  proud.  I 
remember  passfng  out  buttons  at  ham- 
tests  twenty  years  ago  which  said^ 
"220— use  it  or  lose  it/'  Well,  for  the 
most  part,  we  never  could  be  bothered 
to  use  it.  How  else  could  we  have 
pmven  to  the  FCC  that  we  needed 
220-225  MHz?  We're  awfully  big  on 
griping  and  low  on  using. 

Then  there's  450  MHz— which  has 
almost  entirely  been  taken  over  for  re- 
mote control  and  relay  operations. 
Much  qf  this  couEd  Just  as  welf  be  on 
10.5  GHz.  Most  controlling  could  be 
done  on  channel  on  two  meters  these 
days.  How  much  use  of  any  value  to 
our  country  do  we  contribute  on  450? 
Yes,  I  know  there  are  exceptions^— but 
that's  what  they  are:  exceptions. 

Js  It  all  doom  and  gloom?  Well,  not  If 
there's  a  solution  to  the  problem.  Right 
now  we're  in  the  weakest  position 
we've  ever  been  in  with  amateur  ra- 
dio—and that's  because  so  many  old 
timers  are  willing  to  take  the  hobby 
right  on  down  with  them  to  the  grave. 
We  need  young  Novices,  need  'em  by 
the  hundreds  of  thousands.  With  new 
blood  coming  in  we  will  be  able  to  hon- 
estly say  that  we're  a  viable  service 
and  rale  the  government  reserving  our 
frequencies  for  us. 

I'm  still  hearing  old  timers  on  the  air, 
and  getting  letters  from  them  saying  all 
is  hunky-dory,  that  there's  nothing  to 
worry  about— ham  radio  is  growing  just 
fine— that  we  must  keep  on  the  pres- 


sure for  the  Morse  Code,  They're  still 
doing  all  they  can  to  keep  youngsters 
out  of  their  clubs,  still  doing  nothing  to 
help  school  clubs  get  started,  and  still 
will  have  nothing  to  do  with  Novices. 

So.  if  you  were  an  OET  investigator, 
what  would  you  recommend  to  the 
FCC?  Be  honest  now. 

Well,  yes,  but  listen  to  how  crowded 
20m  is  these  days — right?  Surei  but  it's 
awash  in  a  30-year  old  technology 
which  should  have  been  replaced 
years  ago  by  much  narrower  band  sys- 
tems. Complaining  about  the  QRM  on 
20m  today  is  like  beefing  at>out  the 
QRM  back  in  the  old  spark  days— and 
we're  just  two  generations  away  from 
there,  when  we  should  be  three  or  four. 

We  have  the  technology  today  to 
narrow  our  voice  channels  down  to  a 
few  Hertz — using  digital  techniques 
and  chips.  We  could  get  hundreds  to 
thousands  more  voice  channels  on 
20m,  each  with  far  less  interference 
than  we  have  right  now.  We  could  if  we 
had  some  experimenters  left.  Alas, 


ham  gear  than  we,  Many  Japanese 
ham  manufacturers  don't  bother  to  try 
and  sell  to  the  smafi  ham  market  we 
have  left  here. 

With  the  GET  on  the  move,  the  day  of 
reckoning— the  day  many  older  hams 
have  been  bJlnd  to  and  refuse  to  even 
face— may  be  approaching,  fs  it  al- 
ready too  late?  I  don't  know.  You  tell 
me.  Do  you  think  there  is  any  fight  left 
in  the  mass  of  retired  hams  who  are 
enjoying  the  hobby  they've  inherited 
from  the  pioneers  who  won  it  for  them 
fifty  years  ago?  Do  you  think  they  care 
about  the  future  enough  to  get  Novice 
programs  going  in  their  clubs  and  start 
reversing  the  trend  of  the  last  twenty- 
five  years? 

On  every  si^de  we  see  the  importance 
of  electronics— the  incredible  devefop- 
ments  in  video^  computers,  and  com- 
munications. We  hams  know  perhaps 
better  than  most  other  people  the 
way  these  developments  will  shape 
the  future  of  the  world  as  technically 
improved  education  systems  bring 


''CQ/Ham  Radio  (Japan)  is  fatter  than 
all  of  our  ham  rags  combined .  .  .  " 


most  of  them  have  died  or  retired,  and 
our  lack  of  youngsters  comfng  into  the 
hobby  has  cut  off  our  major  input  from 
these  chaps  for  the  last  twenty-five 
years. 

Will  the  broadcast  industry  be  able  to 
get  the  rest  of  220  MHz  for  a  new  FM 
band?  They  tried  once  to  get  it,  failed, 
and  are  now  trying  again.  Their 
prospects  are  brighter  this  time.  Thefr 
proposed  service  makes  sense  as  a 
place  for  a  new  digital  FM  service  with 
200  kHz  channels. 

The  time  when  amateur  radio  could 
count  on  holding  on  to  the  ham  bands 
without  having  any  real  justification 
may  be  passing.  The  question  you 
should  be  asking  today  is  this:  How 
many  Novices  has  my  ham  club  gener- 
ated this  month? 

You  have  noticed  the  full  pages  of 
Silent  Keys  fn  QST,  haven't  you?  You 
may  be  sure  the  OET  noticed,  Wtth  the 
average  ham  age  approaching  60,  this 
list  will  be  heading  toward  two  pages  a 
month  as  the  smokers  and  overweight 
hams  blow  away.  It  takes  ten  years  for 
the  FCC  list  to  catch  up,  so  many 
old-timers  will  continue  to  believe  the 
seriously  inflated  figures  weVe  been 
seeing.  QRM?  Hey,  the  last  two  hams 
left  on  20m  will  both  be  calling  CQ  at 
the  same  time  on  the  same  frequency. 

The  Japanese  are  serious  about  am- 
ateur radio>  Perhaps  youVe  noticed 
that  all  of  the  technical  innovations  in 
our  rigs  for  the  last  twenty  years  or  so 
have  come  from  Japan — like  our  in- 
credibly small  synthesized  hand-held 
and  our  new  computer-controllable 
synthesized  rigs.  They've  been  attract- 
ing youngsters  in  Japan — hundreds  of 
thousands  of  them.  It  only  takes  one 
look  at  any  of  their  ham  magazines  to 
see  the  difference.  CO/HB.m  Radio  is 
falter  than  all  of  our  ham  rags  com- 
bined, running  well  over  600  pages  a 
month-  Every  issue  is  packed  with 
great  construction  projects^  a  whole 
section  on  club  activities,  contests. 
They  have  a  much  wider  selection  of 


down  costs,  as  communications  do 
more  and  get  cheaper  via  sateintes  and 
fiber  optics. 

The  compact  disc  application  of  digi- 
tal data  storage  to  audio  has  turned 
into  the  fastest  growing  consumer 
electronics  industry  in  history.  Now 
we're  getting  ready  for  digital  video, 
high  definition  TV,  and  many  other  re- 
markable developments— all  coming 
from  Japan .  Indeed^  the  Japanese  may 
have  lost  the  military  war  forty  years 
ago,  but  they're  winning  the  economic 
war — and  winning  much  of  it  with  elec- 
tronics which  they're  using  in  cars, 
cameras,  and  to  take  away  every  con- 
sumer electronics  industry  from  Ameri- 
ca with  both  home  and  office  products. 

Oddly  enough,  the  American  short- 
fall \n  electronics  engineers,  techni- 
cians, and  scientists  is  just  about  what 
amateur  radio  would  have  contributed 
to  our  country  if  we'd  not  suddenly 
stopped  ham  growth  twenty-five  years 
ago.  Blaming  the  ARRL  or  the  FCC  for 
this  now  is  pointless.  The  need  is  to 
recognize  the  problem  and  solve  it,  to 
figure  out  how  to  generate  the  needed 
technical  people  to  get  America  back  in 
the  technological  race  and  thus  to  help 
regain  American  economic  clout.  Until 
then  well  have  to  get  used  to  more  and 
more  Japanese-owned  hotels  and 
businesses  here. 

No.  of  course  this  isn't  the  only  prob- 
lem America  has.  We  desperately 
need  someone  in  Washington  who  has 
the  responsibility  to  get  America  back 
to  Number  One.  Someone  to  tackle  the 
educational  and  tax  problems  which 
have  contributed  to  our  downfall. 
Someone  to  organize  us  to  get  back  to 
being  Number  One. 

In  hopes  of  throwing  some  light  on 
this  need  I  tried  throwing  my  73  Maga- 
zine baseball  cap  into  the  New  Hamp- 
shire political  ring,  aiming  at  the  Vice 
Presidency.  My  idea  was  to  elect  a  vice 
president  who  wouFd  have  actual  work 
to  do f  just  like  in  any  corporation.  The 
job  of  sitting  around  waiting  for  an  acci- 


dent wastes  a  valuable  person.  I'd  like 
to  see  himbe  in  charge  of  the  national 
economy,  while  the  president  is  mainly 
involved  with  international  problems. 
The  VP  would  report  to  the  president, 
just  like  a  corporal  ton. 

This  would  give  some  Clout  at  the  top 
level  for  modernizing  our  educational 
system  1  developing  ways  to  cut  educa- 
tional costs,  making  it  easier  for  small 
businesses  to  start  and  grow,  and  to 
encourage  American  firms  to  outdo  the 
Japanese  in  newer  technologies. 

The  local  press  was  much  more  in* 
terested  fn  reporting  again  on  my 
losing  battle  with  the  IRS  15  years  ago 
than  on  my  ideas  for  improving  educa- 
tion, cutting  college  costs ^  and  regain- 
ing American  technical  leadership.  I 
picked  too  big  an  outfit  to  fights  believ- 
ing that  being  right  would  win. 

If  I  were  to  become  VP  you  can  bet 
I'd  get  simple  courses  on  basic  elec- 
tronics into  every  grade  school  in  the 
country— and  I'd  get  'em  to  start  thou- 
sands of  radio,  computer,  electronic 
experimenter  and  science  fafr  clubs  to 
get  kids  personally  interested  in  learn- 
ing, building,  and  experimenting, 

Td  make  sure  kids  understood  how 
computers,  photocopiers,  facsimile, 
telephone  systems,  cameras,  radios, 
televisions,  video  recorders,  tape 
recorders,  etc.^  all  work.  They*d  be  fa- 
miliar  with  CD,  CDV,  GDI,  HDTV,  and 
so  on.  They'd  know  how  microproces- 
sors work,  how  to  program  computers, 
and  understand  digital  electronics— al J 
by  the  age  of  15, 

V6  encourage  schools  (and  colleges) 
to  test  and  use  more  productive  teach- 
ing systems.  Td  encourage  colleges  to 
try  work-study  programs  to  cut  tuition 
costs.  I  'd  encourage  all  schools  to  go  to 
50-week  a  year  teac  h  f  ng  to  m  a  k  e  better 
use  of  schools  and  teachers. 

How  about  encouraging  video  in- 
struction systems  such  as  CD-I  to  help 
more  youngsters  learn  to  read— to  help 
high  school  dropouts  learn— to  reedu- 
cate  workers  who  need  to  learn  new 
skills? 

These  ideas  aren't  from  left  fiefd.  I've 
talked  them  over  with  many  college 
presidents  and  have  found  them  a  IE 
most  receptfve.  But  the  need  is  for 
pressure  from  the  government  to  bring 
about  needed  changes. 

Will  America  lose  out  on  fiber  op- 
tics— on  superconductors — and  many 
new  electronics  technologies?  Japan 
is  working  hard  to  beat  us.  What  are  we 
doing?  Japan  knows  they  stifl  have  to 
fight  to  keep  ahead,  but  the  message 
hasn't  penetrated  here  yet.  So  here  we 
are  with  Japan  the  number  one  country 
in  the  world  in  technology  and  finance. 
white  America  has  the  highest  foreign 
debt  in  the  world  and  even  has  to  turn 
to  Japan  with  military  electronic  R&D 
contracts. 

For  starters  I'd  like  to  run  a  list  of  the 
American  ham  clubs  and  the  number 
of  new  Novices  they're  graduating. 
Please  have  the  secretary  of  your  club 
send  me  a  card  or  note  every  month 
telling  me  how  many  Novices  your  ciub 
graduated  last  month .  Please  send  me 
pictures  of  your  club  Novice  graduat- 
ing classes  for  possible  publication  in 
73.  I'll  come  up  with  an  award  for  the 
top  ctubs  in  recognition  of  their  interest 
in  helping  our  country. 

What  else  would  you  suggest  we  can 

do?  r 
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Number  27  on  your  Feedback  card 


DEALER  DIRECTORY 


Burbank 

New  HAM  store  open  and  ready  to  make  a  DEAL. 
We  carry  all  lines,  ship  UPS,  arid  are  open  Sunday. 
A-TECH  ELECTRONICS,  1035  Hollywood 
Way,  Burbank  CA  91505;  (818)  84S-9203. 


San  Diego 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  Sl  bolts  to  laser  diodes... Eiectmnically 
speaking.  Gateway *s  got  it!  M-F  9-5:30  Sat,  9-5. 
GATEWAY  ELECTRONICS,  9222  Chesapeake 
Drive,  San  Diego  CA  92123;  (619)  279^^02. 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics,  standard  Une 
itetiis.  Hams,  hobbyists ^  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes... Electronically 
speaking,  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5. 
GATEWAY  ELECTRONICS,  5115  N.  Federal 
Blvd.  #32,  Denver  CO  80221;  (303)  458-5444. 

EnglewDod 

Rocky  Mountain  Amateur/ Shortwave  Specialists. 
Ten-Tec,  Yacsu,  JRC-NRD,  Sony,  MFJ,  KLM,  and 
other  fine  gear.  New  and  Used.  Visa/MC.  Antennas^ 
Books,  and  Discount  Prjce.s,  too!  ALLIED  APPLI- 
ANCE &  RADIO,  4253  South  Broadway,  Engle- 
wood,  CO  80110;  Orders,  (800)  321-7305;  Info, 
(303)761-7305. 


New  Csjitle 
Factory  authorized  dealer!  Yaesu.  ICOM,  Ten-Tec^ 
KDK,  Kenwood,  AEA,  Kantronics,  Santec.  Full 
line  of  accessories.  No  sales  tax  in  Delaware,  One 
mile  off  1  95.  DELAWARE  AMATEUR  SUP« 
PLY,  71  Meadow  Road,  fSew  Castle  DE  19720; 
(302)  328-7728. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  the  Intermountain  West  and  the  best  prices- 
Call  me  for  all  your  ham  needs.  ROSS  DIS- 
TRIBUTING,  78  S.  State,  Preston  ID  83263; 
(208) 852-0830. 


KANSAS 


Wellington 
We  have  it!  ASTRON,  BUTFERNUT,  ENCOMM, 
HEATHKIT,  GORDON  WEST,  KANTRONICS, 
LASER  COMPUTERS.  MFJ,  RADIO  SHACK, 
TEN-TEC,  VALOR  ANTENNAS  &  more.  Small 
town  service  with  discouni  prices,  DANDYS, 
124  So.  Washington,  Wellington,  KS,  67152, 
(316)326-6314. 


MISSOURI 


St.  Louis 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes,., Electronically 
speaking.  Gateway *s  got  it!  M-F  9-5:30  Sat.  9-5. 
GATEWAY  ELECTRONICS,  8123  Page  Blvd., 
St.  Louis  MO  63130;  (314)  427-6116. 


NEW  HAMPSHIRE 


Derry 

Serving  the  ham  community  with  new  and  used 
equipment.  We  stock  and  service  most  major  lines: 
AEA,  Asiron,  B&W;  Cushcraft,  Encomm,  Hy- 
Gain,  Hustler,  ICOM,  Kenwood,  iCLM,  Larsen, 
Mirage,  Mosley;  books,  rotors,  cable  and  connec- 
tors. Business  hours  Mon.-Sat,  10-5,  Thursday 
iO-7.  Closed  Sun. /Holidays.  RIVENDELL 
ELECTRONICS,  8  Londonderry  Road,  Derry 
NH  03038;  (603)434-5371. 


Lyndhurst 

A  ftiU  service  Ham  Radio  Store!  Discouni  sales 
and  service  on  moat  major  brands.  Monday  to  Friday 
10:00am  to  7:00pm,  Saturday  9:00am  to  3t00pm 
^  mile  south  of  Rt.3.  ABARIS  SYSTEMS, 
227  Stuyvesant  Avenue,  Lyndhurst  NJ  07071; 
(201) 939^0015. 

Park  Ridge 

Bergen  Coonty's  oldest  and  only  SWL/ Amateur 
dealer.  Specializing  in  HF  receiving  systems,  anten- 
nas, ham /SWL  accessories,  books.  Kenwood,  JRC, 
Yaesu,  Icom.  1  mile  from  Garden  State  Parkway 
Exit  172.  Tu-Fri  10-5:  Sat  10-3.  GILFER 
SHORTW  AVE,  52  Park  Avenue,  Park  Ridge,  NJ 
07656;  (201)  391-7887. 


Jamestown 

Western  New  York's  finest  amateur  radio'" dealer 
fe  atu  ri  ng  ICOM-  Larsen  -  AEA  -  Ham  troni  cs- A  s  - 
tron.  New  and  used  gear,  VHT  COMMUNICA- 
TIONS, 915  North  Main  St.,  Jamestoi^n  NY 

14701,(716)664^345. 

Manhattan 

Manhattan's  largest  and  only  ham  and  two-way 
Radio  Store.  Featuring  MOTOROLA,  ICOM, 
KENWOOD,  YAESU.  AEA,  SONY,  UNIDEN, 
etc.  Full  stock  of  radios  and  accessories.  Open  7  days 
M"F,  9-6:30  pm;  Sat  &  Sun,  10-5  pm.  We  ship 
worldwide.  BARRY  ELECTRONICS,  512 
Broadway,  New  York  NY  10012;  (212)  925-7000* 
FAX  (212)  92S-70(IL 


Greensboro 
9a.m,  to  7p.m.  Closed  Monday.  ICOM  our  special- 
ty-Sales &  Service.  F&M  ELECTRONICS,  3520 
Rockingham  Road,  Greensboro  NC  27407;  (919) 
299-3437. 


orao 


Columbus 

Central  Ohio's  full-line  authorized  dealer  for 
Kenwood,  ICOM,  Yaesu,  Ten -Tec,  Info -Tech, 
Japan  Radio,  AEA*  Cushcrafi,  Hustler,  and  But- 
ternut. New  and  used  equipment  on  display  and 
operational  in  our  4000  sq.ft.  store.  Large  SWL 
department,  too.  UNIVERSAL  AMATEUR 
RADIO,  1280  AJda  Drive,  Reynoldsburg  (Colum- 
bus) OH  43068;  (614)  866-4267, 


Trevose 

Authorized  factory  sales  and  service.  KENWOOD, 
ICOM,  YAESU,  featuring  AMERITRON,  B&W, 
MFJ,  HYGAIN,  KLM,  CUSHCRAFT,  HUS- 
TLER, KANTRONICS,  AEA,  VIBROPLEX, 
HEIL,  CALLBOOK,  ARRL  Publications,  and 
much  more.  HAMTRONICS,  INC.,  4033 
Brownsville  Road,  Trevose  PA  19047;  (215)  357- 
1400.  FAX  (215)  355-8958.  Sales  Order  1-SOO- 
426-2820, 


Dallas 

In  Dallas  since  1960.  We  feature  Kenwood, 
ICOM,  Yaesu,  AEA,  Butternut*  Rohn,  amateur 
publications,  and  a  full  line  of  accessories.  Factory 
authorized  Kenwood  Service  Center.  ELECTRON- 
IC CENTER,  INC*,  2809  Ross  Ave.,  Dallas  TX 
75201;  (214)  969^1936. 

Houston 

Hard  to  fmd  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  boJLs  to  laser  diodes,.. Electronicaliy 
speaking,  Gateway's  got  it!  M-F  9-5:30 
Sat.  9-5. GATEWAY  ELECTRONICS,  9890 
Westpark  Drive,  Houston  TX  77063;  (713) 
978-6575, 

SouthweM  Houston 
Full  line  of  Equipment  and  Accessories,  in- 
house  service,  Texas  ^1  Ten  Tec  Dealer! 
MISSION  COMMUNICATIONS,  11903 
Alief-Clodine,  Suite  500,  Houston  TX  77082; 
(713)  879^7764. 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  $300  yearly 
(prepaid)^  or  $175  for  six  months  (prepaid).  No  mention  of  mail-order  business  permitted. 
Directory  text  and  payment  must  reach  us  60  days  in  advance  of  pubHcation,  For  example, 
advertising  for  the  April  '89  issue  must  be  in  our  hands  by  February  Isi.  Mail  to  73  Amateur 
Radio,  Rebecca  Niemela,  Box  278,  Forest  Road,  Hancock,  NH  03449. 
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800-882-1343 


ICOM 


ICOM 

Lisi 

IC'781  New  DelLTJce  HF  Rig 

$5995 

JC-?65Gen.CvgXcvr 

3149.95 

lC-736  Gen  Cvg  Xovr 

1099 

IC-761A  Gen,  Cvg  Xc^/r 

1699 

Receivers 

IC'R7000  26-1300*  MH^  Rcvr 

11^ 

IC-n7lA  100  kHz-30  MHz  Rcvr 

999 

VHF 

JC  228A/H  FM  Mobile  25^/45 W 

509/539 

1C'2BA/H  FM  Mobile  25w/45w 

469/499 

IC-02AT  FM  HT 

409.95 

IC-2GAT  2m  7w  HT 

A29db 

fC-900  SiJt  Band  Mobile 

539 

UHF 

lC-4eA  FM  Mobile  25 w 

509 

IC-04AT  FM  HT 

449 

fC-4GATlMew6wHT 

449  95 

220  MHz 

IG-a&A  25w  FM  Xcvr 

489 

IC-32AT  2fn/70cm  HT 

629.95 

Calls 
CaFI  $ 

Call  $ 
CaJI  $ 

Call$ 
Calls 

Call  $ 
Qail  t 

Call  $ 
Calls 
Calls 


$ 

Call  $ 

Gall$ 

Calls 
Calls 


SPECIAL 
ICMZAT 
I&37A 


LIST 

$473  J5 
$499.95 


SALE 

$349.95 
$299.95 


KENWOOD 


RZ-1  WIDEBAND  RCVR 

599  95 

Gall  S 

HF  Equipmeni 

TS-940S/AT  Gen.  Cvg  Xcvr 

2449.95 

Call  S 

TS'440S/AT  Gen  Cvg  Xcvr 

1449.95 

Call  $ 

TS'UOS  Gen.  Cvg  Xcvr 

94995 

Call  $ 

VHF/LJHF 

TM  55AT  2rn-70cm  T  .2  GHz 

469.95 

Call  S 

TS^790A  2m -70cm  1 .2  GHZ 

1999.95 

Calls 

TS711A  AJI  Mode  Base  25 w 

1059.95 

Call  $ 

TR-751A  M  Mode  MobUe  25w 

699.95 

Calls 

TM-231A2m45w 

459  95 

Calls 

TH-215A  2m  HT  Has  It  All 

399  95 

Cells 

TH  25AT  Sw  Pocket  HT  NEW 

369  95 

Call  $ 

'^M^glA  2m/70cm  FM  Mobile 

72995 

Calls 

TM-701A  £m/70cm  Mobile 

599.95 

Calls 

TH-75A2!Ti/70cmHT 

TBA 

TM-431A  Compacl  FM  35w 

599.95 

Call  S 

TH-45AT  5w  Pockel  HT  220  MHz 

539  95 

CalJ  S 

TM-3530A  FM  220  MHz  25 w 

51995 

Call  S 

TM-321A  Compact  25 w  Mobile 

469.95 

Cah  S 

TH-315A  Full  Featured  2  5w  HT 

419.95 

Calls 

YAESU 

HF  Equ^pme^^t 

Fr'767  GX  Gen.  Cvg  Xcvr 

t929  00 

FT.757  GX  W  Gen  Cvg  Xcvr 

112995 

FT-747  GX  New  Economical 

Performer 

BS9  95 

FL-7000  I5m-I60m  AMP 

1995  00 

VHr 

FT-2t2f^H  MEW  2ni  45w 

459  95 

FT-712RH  70cm  35 W 

499,95 

FT-290H  AH  Mode  Portable 

599.95 

FT-23  FI/TT  Mifn  HT 

344.95 

VHF/UHF  Full  Duplex 

FT  736R.  All  Mode 

1749,95 

FT  470  2m/70cm  HT 


•nws 


555.95 


Cans 

Call  $ 

Calls 
Call  3 

Call  S 

Call  $ 
Calls 
Can  $ 

Cair  s 
Calls 


3919SepulvedaBlvd 
Cufver  City,  CA  90230 

213-390-8003 


CIRCLE  272  ON  READER  SERVICE  CARD 


GET  A  BIRD'S  EYE  VIEW 

From  GrafTrak  IV'  and  your  IBM"  PC 


GrafTrak  II™  provides  real-time  graphic  dis- 
play of  a  flat  projection  map  that  moves  under 
selected  satelfite/Sun/Moon/star  coverage  circle 
and  updates  or>ce  per  second. 

The  Silicon  Ephemens™  gives  tabular  data 
output  to  the  screen,  prir>ter  or  disk  file. 
Editing,  data  base  update  and  rotator/receiver 
control  programs  also  included. 

Requires  an  IBM  PC,  PC/XT,  PC/AT,  or  true 
compatible,  an  IBM  Color/Graphics  Monitor 
Adaptor  or  true  compatible,  optional  but  recom- 
mended 80x87  math  comprocessQrj  minimum 
512K  RAM,  DOS  2.0or  later,  and  either  two  360K 
floppy  drives  or  one  360K  floppy  and  one  hard 
drive;  the  programs  are  not  copy  protected. 

SEE  DETAILED  PRODUCT  REVIEW  IN  THE 
APRIL  89  ISSUE  OF  73, 
COMPLETE  PACKAGE  S395  LfST. 

CALL  FOR  QUOTATFON 

(713)777-3057 

Silicon  Solutions,  Inc- 

P.O.  Box  742546 

Houston.  TX  77274-2546 

ISM  E&  a  registered  ifademafPs  of  IBM  CorporaiicHi.  QtaTTr^k  II  gr«l 

Silicon  Eptiemefis  are  trademarl<^  ot  Siil^corr  ScHutr^nSn  Inc. 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No. 

PL259/USA 
a3-lSP-1050 
83-822 
PL'259/ST 

UG176 

UG-21D/U 
.UGr21B/U 
9913/PIN 

UG'21D/9913 
LiG-21B/9913 
UG-U6A/U 
UG'@3B^iJ 


Descrifttion  Price 

LfHF  Male  PhenoHc,  USA  made  $  .70 

PL  259  Ptienoljc,  Amphenol  .89 
PL-259  Tefloa  Ampheriol            '       175 

U  HF  Mate  Silver  Teflon ,  US  A  1 ,  50 

RedLicef  for  RG  58  ^0 

Reducer  for  RG'59  &  Ml  Hi  8  ,  20 

NMateRG-8, 213. 214,  Delta  3.25 

N  Male  RG-a  2 1 3, 214,  Krngs  5.00 
N  Male  Pin  for  99 13,  9086. 6214 

fits  UG'21  D/U  &  UG-2 1 B/U  N's  1.50 

NMaJetorRG-8witll99l3Pir>  3,95 

N  Male  for  RG-8  with  991 3  Pin  5,75 

N  Male  to  SO-23  9 ,  Teflon  USA  6  00 

M  Female  to  PL-259<  Teflon  USA  6,00 


■THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  JNVENTORY' 

THE  RF,  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRflCES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA.  MASTERCARD,  ADD  4% 

UPS  C.0.0.  ADD  $3.00  PER  ORDER 


CIRCLE  115  ON  READER  SERVICE  CARD 


Field  Day  AntennaPacks 


#! 


EmergcDcyPaoL^  coma  in 
QR.V  All  Band  liL[nl£L-proof  wx'seakd 
multi-bsnd  Dipok-V-SJopcranltnna, 
70*  coax  fc^tinc,  Quick  Launch  sys- 
tem, rotproofdacron  support  braid, 
40  p  Tech  Manual,  Cortlpklc,  Ready 
for  AcEioD.  Odc  pcrsoQ  Loairail^  to  15 

Fastest  Anunuas      \ 

In  the  nest  \  AntenrtasW^ 

Bo^  50062^,  Provo.UT  84605  ^(I>   (801)373-6425 

CIRCLE  90  ON  READER  SERVICE  CARD 


BENEFITS  FOR  YOU 

QST,  QSL  Bureau,  Awards.  Low  Cost  Insurance,  Operating  Aids, 
Government  Liaison  and  More— Much  More! 


MEMBERSHIP  APPLICATION 

Name 

Street 

City Prov  ./State. 


Call 


PC/ZIP 


$25  in  U.S.  $36  elsewhere  (U.S.  funds)  Licensed  amateurs,  or  age  65  or  over,  upon  submitting 
proof  of  age,  may  request  the  special  dues  rate  of  $20  m  the  US.  $28  elsewhere,  in  {U.S.  funds) 
Persons  age  17  and  younger  may  qualify  for  special  rates,  write  for  application. 

For  postal  purposes,  fifty  percent  of  dues  is  allocated  to  OST,  the  balance  for  membership, 

Chargeto    D  VISA    a  Mastercard    D  AMEX    D  Discover    Expires 

Card  Number Signature ___^^^=_^^^^ 


The  American  Radio  Relay  League 
225  Main  St.        Newlngton,  CT.  061 1 1         USA 
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Number  35  on  your  Feedback  card 


ARTER  'N'  BUY 


QSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  stock,  W48PD  QSLs,  PC 
Drawer  DX,  Cordova  SC  29039. 

BNS260 

THE  DX'ERS  MAGAZtNE  Up-to-date, 
informative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD.  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  fri^e  sample  and  subscnption  infor- 
mation today.  PO  Drawer  DX,  Cordova 
SC  29039.  BNB261 

Q$L  CARDS-  Look  good  with  top  quali- 
ty printing.  Choose  standard  designs 
or  fufly  customized  cards.  Better  cards 
mean  more  returns  to  you.  Free 
brochure,  samples.  Stamps  appreciat- 
ed. Chester  QSLs,  Dept  A,  310  Com- 
mercial, Emporia  KS  66801 .    BNB434 

SUPERFAST  MORSE  CODE  SU> 
PEREASY.  Subliminal  cassette.  $10, 
LEARM  MORSE  CODE  IN  1  HOUR. 
Amazing  new  supereasy  technique. 
$10.  Both  $17.  Money  back  guarantee. 
Free  catabg:  SASE  Bahr.  Dept  73-6 
2535  Marietta,  Palmbay  FL  32905, 

BNB531 

SB-220/221  OWNERS:  17  detailed 
mods  which  include  160-6  meter  oper- 
ation, QSK,  -i-enhanced  ps,  50%  re- 
bate for  new  mods  submitted!  9  pages 
of  3-500Z  tech  info.  $1 1  postpaid.— In- 
fo. SASE.  BOB  K02LAREK  WA2SQQ, 
69  Memorial  Place,  Elm  wood  Park  NJ 
07407,  BN8581 

ELECTRONIC  KITS  &  ASSEMBLIES. 

For  our  latest  catalog,  BASE  (45^:;)  to: 
A&A  Engineering,  2521  W,  LaPalma, 
#K,  Anaheim  CA  92801 .  BNB6a4 

COMMUNICATIONS  BATTERIES: 

CLONE-PACKS!  Ready-for-use, 
ICOM:  BP'3S  Double  BP3  '^Wall 
Chargeable"  $43.95,  BP5  $43.95, 
YAESU:  FNB2$2r95,  SANTEC:  142/ 
442/1200  (3  Pin)  $23.95.  'REBUILD- 
ING—SENO-UR-PACK"  Icom  eP3 
$20,  BP5  $28,  BP7/8  $34,  Yaesu 
FNB4/4A  $38,  Kenwood  PB21  $18. 
Pa25/H/26  $28.  T-T  2991  $29.  '*U- 


DOIT  REPAIR  INSERTS"  ICOM:  BP2 
$1 8.9S,  BP3  $  1 6.95,  BP5  $23.95,  BP7/ 
BP8  $28,95,  KENWOOD:  PB21 
$12.95.  PB24  $19.95,  AZDEN  300 
$19.95,  YAESU:  FNB4/4A  $32  95. 
TEMPO:  SI. 2. 4, 5, 15/450  $22.95. 
^ANTENNAS"  2MTR  5/8-Tel/BNC 
$18.95.  "MUCH  MORF'  SASE-Cata- 
log.  PA  +6%.  $3  Shipping/order.  Visa- 
M/C  +$2.  (814)  623-7000.  CUNARD 
ASSOCIATES,  Dept.  7,  R.D.  6  Box 
1 04,  Bedford  PA  1 5522.  BNB628 

CALLSIGN  JEWELRY.  Unique.  Beau- 
tiful. Free  catalog:  SASE.  Bahr,  Dept 
73-6,  2535  Marietta.  Palmbay,  FL 
32905.  BNB629 

ROSS'  SSSS  NEW  Jyne  SPECIALS: 
KENWOOD  TH-215A  $309.90,  TH- 
25AT  $277  70,  TM-721A  S609.90,  TS- 
440S™AT  $1229.90.  TS-711A 
$895.90,  NYE-VIKING  MB-V-A 
$554.90,  RFM-003  $213.90.  ICOM  IC- 
228H  $459.90,  IC-37A  $348.50,  IC- 
32AT  $539.90,  IC-725  $80990.  MFJ 
949C  $134.90,  986  $239,90,  1278 
$224.90,  YAESU  FT-727R  $409.90, 
FT-747GX  $669.90,  FT-109RH 
$276.99.  FT-209RH  $276.99,  FT- 
73RTT  $289.90,  FT-33RTT  $299.90, 
FT-736R  $1499.90,  FTV-707DM 
$242.90,  SC-1  $189.90.  ALL  L.T.O. 
{LIMITED  TIME  OFFER)  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE.  Over  87S0  ham-re- 
lated items  in  stock  for  immediate  ship- 
ment. Mention  ad.  Prices  cash.  F.O.B. 
PRESTON,  WE  CLOSE  at  2  PM  MON- 
DAYS A  ALL  DAY  SATURDAY.  ROSS 
DISTRIBUTING  COMPANY,  78 
SOUTH  STATE,  (P.O.  Box  234),  PRE- 
STON ID  S3263.  (20S)  852-0830.  FAX 
(208}  852-0833.  BNB654 

WRJTTEN  EXAMS  SUPEREASY, 
Memory  aids  from  psychoiogist/engi- 
neer  cut  studytime  50%-  Novice,  Tech, 
Gen:  $7  each.  Advanced,  Extra:  $12 
each.  Moneyback  guarantee.  Bahr, 
Dept  73-6,  2535  Marietta,  Palmbay  FL 
32905.  BNB691 
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Barter  'N'  Buy  advertising  must  pertain  to  ham  radio  products  or  services. 

D Individual  (noncommercial) . 50<:  per  word 

G Commercial  ».....»»«.<«»...  ^ ...».,,.  ^ .....«,,» .  $i  .50  per  word 
Prepayment  required.  Count  only  the  words  In  the  text.  Your  address  is 
free.  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double-spaced). 
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No  discounts  or  commissions  are  available.  Copy  must  be  received  In 
Peterborough  by  the  first  of  the  second  month  preceding  the  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to:  Rebecca  Niemela, 
Barter  W  Buy,  Sox  Z78,  Forest  Road,  Hancock,  NH  03449, 
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ROSS  $$$$  USED  June  SPECIALS: 
KENWOOD  TH-205AT  $229.90,  ST'2 
$69.90,  Ta-2400  $169.90,  TS-930S  W/ 
AT  $1399,90,  COLLINS  KWM2 
$499.90,  KWM  380W/FL.NB 
$1995.90,  32-S1  $249.90,  ICOM  U2AT 
$239.90,  701PS  $109.90,  R-7000 
$849.90.  YAESU  FT^901DM/W 
XFe.9HS,XFa.9HCM  $599.90,  FT- 
1 01 E  $499,90.  FT^7S0R  $399,90,  FTV- 
250  $169.90.  ALL  LXO.  (LIMITED 
TIME  OFFER),  LOOKING  FOR  SOME- 
THING NOT  LISTED??  CALL  OR 
WRITE.  WE  HAVE  OVER  235  USED 
ITEMS  in  stock.  Mention  ad.  Pnces 
cash,  FOB.  PRESTON,  WE  CLOSE 
AT  2  PM  MONDAYS  &  ALL  DAY 
SATURDAY.  ROSS  DISTRIBUTING 
COMPANY.  78  SOUTH  STATE,  P.O. 
BOX  234,  PRESTON  ID  S3263,  (208) 
852-0830.  FAX  (208)  852- 
0833.  BNB709 

$50  PACKET  DIGICOM  >  64— A 
fantastic  software  based  PACKET 
system  for  the  Commodore  64.  Order 
KIT  /S^154  for  $49.95  or  Assembly  J^1 54 
for  $79.95.  both  include  FREE  DISC. 
Add  $3.50  s/h.  A&A  Engineering, 
2521  W,  LaPalma,  #K,  Anaheim  CA 
92801.  (714)  952-2114.  MC  or  VISA 
accepted.  BNB732 

HAM  TRADER  YELLOW  SHEETS.  In 
our  2ath  year.  Buy,  Swap,  Sell  ham 
radio  gear.  Published  twice  a  month. 
Ads  quickly  circulate,  no  long  wait  for 
results.  Send  business  size  SASE  for 
sample  copy.  $13  for  one  year  (24  is- 
sues). P.O.B.  2057,  Glen  Ellyn  IL 
60136-2057  or  P.O.B.  15142,  Seattle 
WA9ail5.  BNB741 

$SSS$  SUPER  SAVINGS  $SS$S  on 
electronic  parts,  components,  sup- 
plies, and  computer  accessories.  Send 
one  dollar  for  l-year  subscription  to  our 
40-page  catalogs  and  their  supple- 
ments. Get  on  our  mailfng  list.  BCD 
ELECTRO,  PO  Box  830119,  Richard- 
son TX  75083  or  call  (214)  343- 
1770.  BNB749 

HAM  RADJO  REPAIR,  all  makes,  mod- 
eis.  Experienced  reliable  service 
Robert  Hall  Electronics,  Box  280363, 
San  Francisco  CA  94128-0363,  (408) 
729^8200,  BNB751 

WANTED:  Ham  Equipment  and  other 
property.  The  Radio  Club  of  Junior 
High  School  22  NYC,  Inc.,  is  a  non- 
profit organization,  granted  501(C)(3) 
status  by  the  IRS,  incorporated  w^th 
the  goal  of  using  the  theme  of  ham 
radio  to  further  and  enhance  the 
education  of  young  people  nationwide. 
Your  property  donation  or  financial 
support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for 
your  tax  deductibte  contribution.  Get 
an  incredible  QSL  for  working  our 
special  event— June  26,  1100  to  2100 
UTC,  7.238/21.395  MHz,  Call  WB2JKJ 
and  the  crew  celebrating  the  first  day 
of  summer  vacation.  Ptease  write 
us  at:  PO  Bojc  1052,  New  York  NY 
10002.  Round  the  clock  Hotline;  (516) 
674^072.  Thank  you!  BNB762 


INDIVIDUAL  PHOTOFACT  FOLD^ 
ERS.  1^10  to  ^1400,  $4.00.  /jf1401  up. 
$6.00.  Sam's  books.  $7.00.  Postpaid. 
Allen  Loeb,  414  Chestnut  Lane,  East 
Meadow  NY  1 1 554.  BNB766 

VHF  TO  MICROWAVE:  GaAsFETs. 
MMlCs,  transistors,  etc.  SASE; 
WA31AC,  7148  Montague  St., 
Philadelphia  PA  191 35.  BNB771 

HAMLOG  COMPUTER  PROGRAM 
Full  features.  17  modules.  Auto-logs, 
7-band  WASmXCC.  Apple  $19.95, 
IBM,  CP/M,  KAYPHO,  TANDY,  CR8 
$24.95.  73'KA1AWH,  PB  2015,  Pea- 
body  MA  01 960.  BNB775 

WANTED:  Sunair  GCU'910A  or  GCU- 
935  Antenna  Coupler.  Ray  Dunham, 
1030  Hillside  Ave..  Pacific  Grove  CA 
93950.  BNB790 

ELECTRON  TUBES;  AH  types  &  si^es. 
Transmitting  Receiving,  Mi- 
crowave .  .  .  Large  inventory  =  same 
day  shipping.  Ask  about  our  3-500Z 
special.  Daily  Electronics,  PO  Box 
5029  Compton,  CA  90224,  800-346^ 
6567.  BNB792 

R-39DA  RECEIVER  PARTS:  Info 
SASE.  CPRG-2S  military  Manpack  Ra- 
dio, 6  meter  FM,  with  antenna,  crystal, 
handset:  $22.50.  $42.50/pair,  radio- 
only,  $9.50.  Military  spec  TS-352 
Voltohm/Mulrimeter,  leads,  info: 
$12.50.  $4,50/piece  shipping,  $9  maxi- 
mum. Baytronics,  Box  591,  Sandusky 
OH  44870.  BNB798 

QSLs  &  RUBBER  STAMPS— TOP 

QUALITY'  States,  World  Maps,  USA, 
Key.  Shuttle,  Globe  QSLs  Report 
Form  Rubber  Stamps.  More!  Samples, 
$1  (Refundable  with  Order),  Ebbert 
Graphics  D-7,  Box  70,  Westervilte  OH 
43081 .  BJ4B807 

QUALITY  QSL  CARDS,  RUBBER 
STAMPS,  Envelopes  and  printed  let- 
terhead. Send  45 c  postage  or  SASE  for 
samples.  Large  selection  at  attractive 
prices.  Sandollar  Press,  P.O.  Box 
30726,  Santa  Barbara  CA  93130, 

BNBd12 

WANTED,  MILITARY  SURPLUS  RA- 
DIO  EQUIPMENT,  We  need  ARC-1 64, 
ARC-102,  ARC-1 14,  ARC-1 15.  ARG- 
116,  ARC-150.  ARC-159h  ARC-ie2. 
ARG-186,  ARN-127,  ARN-IIS,  RT- 
1 15SA,  APN'195,  RF  HARRIS  RF-2&0, 
COLLINS  490T-1,  490T-9,  490S-1, 
71 9A,  618M-3,  61  ST,  51RV  4,  51Y-7, 
562.  TOP  DOLLAR  PAID  OR  TRADE 
FOR  NEW  AMATEUR  GEAR.  WRITE 
OR  PHONE  BILL  SLEP,  (704)  524- 
7519.  SLEP  ELECTRONICS  COMPA- 
NY, HIGHWAY  441,  OTTO  NC  28763. 

BNB816 


HUGE  K1BV  DX  AWARDS  DIRECTO- 
RY ^  complete  rules  for  over  1015  cer- 
tificateSj  102  countries,  230  pages. 
$15.50  postpaid.  Ted  Melinosky,  525 
Foster  St.,  South  Windsor  CT  06074- 
2936.  BNB835 

HOME-BREW  PROJECTS  Lists  for 
SASE.  WB2EUF,  Box  708,  East  Hamp- 
ton NY  11937.  BNB84S 
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lOa  QSL  CARDS  $81  Shipped  post- 
paid. Free  samples.  Shell  Printing, 
KD9KW,  PO  BoK  50A,  Rocktor  IL 
61 072.  eNB859 

HOSSTRADERS  flea  market  returns 
to  Deerfield  NH  June  3.  SASE  for  info. 
WAItVB.  RFD  Sox  57,  West  Baldwin 
ME  04091.  BN8864 

THE  NATIONAL  HAM  SHOPPER.  A 
bi-monthly  buy,  self,  irada  pijbtication 
(starting  in  AprfJ).  Adds  are  qutckly  an- 
swered and  published  for  fast  results. 
$l2/per  year.  $22,00/per  2  year  sut>- 
scription  rate.  Ad  rates  0,30^ word  indi- 
viduats;  0.90/word  commerciaL  Send 
to  PO  Box  10738,  Elmwood  GT 
06110.  BNB865 

ANTENNA  PARTS  CATALOG, 
LOWEST  COSTS:  Djpole/Quad/ 
Ground  Radial  WIRE,  Insulators, 
FLEXWEAVE  #14-168  strand,  center 
feeds,  OPEN  WIRE  FEED  LINE,  coax, 
remote  coax  switches,  relays.  Catalog: 
$2,00,  Davis  RF,  PO  Box  230-3, 
Carlisle  MA  01741.  (508)  369- 
1738.  BNBSee 

CURRY  COMMUNICATIONS  proudly 
introduces  a  complete  line  of  easy  to 
build  kits  for  L.F,  and  1750  meters- 
Pfease  wrfte  for  brochure.  Cyrry  Com- 
munications.  852  North  Lima  Street, 
Burbank  CA  9 1  $05,  BN  B&74 

^ 

MACINTOSH,  ATARI  XL/XE/ST,  & 
AMIGA  Amateur  Radio  software.  We 
have  several  public  domain  disks 
available  for  trade  or  $4.00  each.  Send 
business  stie  SASE  specifying  com- 
puter for  list.  Write  WA4EFH,  PO  Box 
1646,  Orange  Park  FL  32067- 
1646.  eNB877 

WANTED:  All  types  of  Electron  Tubes. 
Call  toll  free  1  (800)421 -93&7  or  l  (612) 
429-9397.  C  &  N  Electronics,  Harold 
Bramstedt,  6104  E^g  Lake  Road, 
Hugo  MN  55038.  BN8878 

FOft  SALE:  Full  size  schematics. 
Complete  sets  for  Ranger  4R  330O— 
$20.00,  Ranger  AR  3500— $25.00. 1.Q. 
Advertising,  1405  Stevenson  Dr.,  Suite 
3  No.  694,  Springfield  IL  62708, 

eNB879 


PC,  XT,  AT,  AND  COMPAT- 
IBLES. Transmitter  keyer  and  code 
practice  program.  Features:  keys  any 
transmitter,  menu  driven,  1 000  charac- 
ter  type  ahead  buffer,  22  pro* 
grammable  messages^  1-100  wpm 
(plus  selectable  speed  modifications), 
selectable  practice  programs,  manual 
and  much  more.  Nothing  Compares. 
100%  Moneyback  Guarantee.  $19.95- 
Same  day  return.  Lloyd  Wilson,  4464 
N.  Lake  wood  Dr.,  San  Bernardino  CA 
92407.  BNBeeO 

EVANGELICAL  PASTOR  with  Ad- 
vanced Class  license,  but  without  ANY 
gear  would  greatly  appreciate  HF 
equipment  donations.  Thank  you, 
WD9GMG,  425  East  7th  Street,  Blue 
Earth  MN  56013.  BNB8&1 

1989  CALLBOOKS:  Until  9/15:  North 
American,  S21;  International,  $23, 
Both,  $42.  Any  six  or  more,  $20. 1989 


WRTVH,  $16.  Postpaid  USA.  Century 
Prints  6059  Essex  Street,  Dept.  73-6, 
Riverside  CA  92504-1588.  (714)  687^ 
5910.  BNB882 

HERO  JR.  ROBOT  WANTED—  Be- 

search  project  will  pay— Or,  Henry 
Dobson— K3AK2,  Blooms  burg  Univer- 
sity, Bloomsburg  PA  17815.  (717)389- 
4024.  BNBSS3 

DONT  MISS  THJS—  Ex  WWII  RAF 
Bomber  Command  R1155  Communi- 
cation Receiver,  Perfect  condition  with 
circuits.  What  offers?— Mr.  Ray 
Wilson,  Jr,  981  N^  Independence,  Tuc- 
son AZ  85748.  BNB884 

RIT  KITS  for  most  transceivers,  $15. 
Info  only,  send  SASE.  Loren  Wailen 
KA7A2M,  6323  S.W,  lOOlh,  Tacoma 
WA  98499  BNB88S 

QUANTITY  DISCOUNTS  ON 
TEKTRONIX  DUAL  TRACE  /f^66l 
SCOPES  (DC-3500  MHz).  Excellent 
condition,  $60  ea  (lots  of  10— $50  ea). 
Also;  Hewlett-Packard  Signal  Genera- 
tors 1-8-4  Giga Hertz,  excellent  condi- 
tion, $50  ea  (lots  of  1 0— $40  ea).  Also: 
Various  signal  generators  1-7  Giga- 
Hertz,  $50  ea  (lots  of  10— $40  ea). 
F.O.B.  WW5B,  PO  Box  460,  Bfook- 
shire  TX  77423.  (713)  934- 
4659.  BNB886 

SIX  ROOM  APARTMENT  FOR 
RENT— INCLUDES  TOWER  AND 
BEAM!  In  Palisades  Park,  NJ,  one  of 
NYC's  bedroom  communities.  Luxury 
living  in  modern  two-family  house. 
Three  bedrooms,  two  bathrooms,  for- 
mal dining  room.  Huge  rooms,  Giant 
closets.  XYL  will  love  it!  Includes 
garage,  laundry  room,  use  of  back 
yard,  60'  toweer  with  rotor,  tribanderat 
55'  and  6  meter  beam  at  60".  Owner 
moving  to  Florida,  keeping  bidg,  Ask- 
ing $1500-  Call  Greg,  WB2GMK.  (201) 
944-8334.  BNB887 

DUST  COVERS— Protect  your  valu- 
aiDle  Radio  Gear.  Custom  made,  beau- 
tiful fft.  Send  Make/dimensions.  Most 
Radios,  $12.95.  Catalog.  $1.  Dinosaur 
Covers,  173  Foster  Road.  Lake 
Ronkonkoma  NY  11779.  BNBSaS 

YAESU  FT-570  with  speaker  and 
mike,  80-10  meter  operation,  560 
Watts  PEP.  Good  Working  Condition. 
$300  QB  Offer.  T.  Gustafson.  (219) 
282^2695.  BNB889 

SUPER  HAM  PROJECTS  &  USED 

GEAR  LISTS!  Send  SASE  to; 
WA4DSO.  3037  Audrey  Dr.,  Gastonia 
NC  28054.  BNB890 

SURPLUS  CATALOG.  72  pages.  $2. 
Surplus,  PO  Box  276,  Alburg  VT 
05440.  BNB891 

220  MHz  AMP  WANTED.  MINT  EN- 
CO  MM  250  WATT  MODEL  ONLY. 
CONTACT  WA9KLZ  |  R.R.  4  BOX 
15A.  FLOWER  IN  47944.  OR  CALL 
(317)869-4073.  BNB892 

JARSFEST  '89,  BENSON  NC  Oct  1. 

JOHNSTON  AMATEUR  RADIO  SOGI^ 
ETY,  PO  BOX  1154.  SMITHFIELD  NC 
27577-  BNB893 


Number  36  your  Feedback  card 
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Jim  Gray  W1XU 
210  Chateau  Circfe 
PaysonAZ  85541 

Good  VHF  in  June 

In  general,  conditions  look 
pretty  good  for  June,  with  con- 
tinuing high  Solar  Flux  fevels  and 
only  occasional  Unsettled  to  Ac- 
tive geomagnetic  field.  HF  in  June 
Is  not  quite  as  good  as  during  oth- 
er months,  but  exceptionally  good 
VHF  conditions  make  up  for  it. 


byJimGrayWlXU 

Stay  Tuned 

As  afways,  tune  in  to  WWV  (1 
use  10  MHz)  at  18  minotes  past 
any  hour  for  the  latest  Soiar-Ter- 
restrial  update.  In  the  "best  band 
to  use"  chart,  the  following  paren- 
thetical notes  apply:  (l)  try  40  or 
30  meters:  (2)  try  15  or  18  meters; 
(3)  try  10  or  12  meters;  {*)  try  80 
meters.  Note  that  with  WARC  bands 
active,  you  may  use  30  and  40 
together;  10  and  12  together;  and 
17  and  20  together  for  openings 
shown  on  the  band-time  chart 
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AT-300"  Antenna  Tuner 

An  affordable  antenna  tuner  from  a  name  you  can  trust 

—  The  AT-300 "  from  AEA 
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Low  Pass  Design 

The  low- pass  design  of  the  AT -300  Is 
what  you  would  expect  from  a  company 
where  Engineering  Makes  the  Differ- 
ence, The  low-pass  design  of  this  AEA 
tuner  means  harmonic  attenuation  for 
lower  TVI  potentiaL  This  design  also 
allows  matching  a  much  wider  range  of 
antenna  impedances  than  the  common 
high-pass  designs- 

Larger  Size 

One  look  at  the  AT- 3 00  lets  you  know 
this  tuner  is  different,  it's  bigger.  While 
some  manufacturers  promote  the  small 
size  of  their  tuners,  AEA  knows  that 
performance  is  most  important.  The 
simple  reason  for  the  larger  size  is  that 
smaller  sizes  degrade  the  inductors'  Q 
(Quality  factor),  which  results  in  less 
efficiency.  Less  efficiency  means  that 
for  a  given  power  output  from  your 
transmitter,  less  power  will  actually  get 
to  your  antenna. 


Easy  Operation 

The  AT -300  tuner  features  a  precision 
frequency  compensated  dual-  movement 
SWR  meter  for  ease  of  tuning.  The  high 
and  low  power  front  panel  switch  selects 
the  proper  range  for  the  SWR  meter.  The 
AT -300  is  rated  for  300  watt  operation. 
The  internal  balun  and  front  panel 
selector  switch  allows  for  balanced  and 
unbalanced  outputs < 

Get  maximum  performance  from  your 
transceiver  and  antenna  by  using  the 
AT -300  antenna  tuner  from  AEA.   See 
your  local  AEA  dealer  today  or  contact: 

Advanced  Electronic 
Applications,  Inc. 

RO,  BoxC-2160 
Lynnwood,  WA  98036 
206-775-7373 

AEA  RetaU  $249.95 

Amateur  Net  $219.95 
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TWO  OFAMEMCAS 
MOST  POPULAR 

FM  smrioNS. 
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No  wonder  Yaesu's  FT-212R  Series  and 
FT  4700RH  mobiles  are  so  popular. 

Not  only  are  the  features  unique  and 
plentiful  The  operation  hassle-free.  And 
the  mounting  options  flexible.  But  also, 
each  radio  now  features  a  built-in  PL 
board.  Plus  you  choose  the  optional 
mic  that  best  fits  your  operating  and 
budget  needs. 

FT-212R  SERIES.  MOBILES  THAT 
DOUBLE  AS  ANSWERING  MACHINES. 

Let  the  2-nieter  FT-212R  and  440-MHz 
FT  712R  take  messages  while  youTe  away  (with  DVS-1  option)!  45-watt  output  (35W 
on  440  MHz).  Built-in  PL  encode/decode.  18  memories-  Auto  repeater  shift.  Scan- 
ning routines.  Offset  tuning  from  any  memory  channel.  Extended 
receive.  Audible  command  verification. 
High /low  power  switch.  Oversize  amber 
display  Choice  of  optional  mic.  More. 

FT4700RH,  DUAL-BAND  PERFORMANCE, 
REMOTE-HEAD  DESIGN, 

Mount  the  FT-4700RH  almost  any^ 
where— the  ''brains"  on  your  dash,  visor, 
or  door;  the  ''muscle"  under  your  seat,  50 
watts  on  2  meters,  40  watts  on  70  cm.  Full 
crossband  duplex.  Simultaneous  monitoring 
of  each  band,  complete  with  independent 

squelch  settings  on  the  main  and 
secondary  bands.  Built-in  PL 
encode/decode.  9  memories  (each 

band).  Extended  receive.  Reverse  repeater  shift.  High/low 
power  switch.  Patch  cord  for  remote  mounting.  Bright 
LCD  display  Backlit  controls.  Choice  of  optional  mic. 
More. 

Want  more  information?  Call  (800)  999-2070  toll- 
free.  Or  ask  your  dealer  about  Yaesu's  FT-212R  Series  and 
^.  ^-^      - ..     FT-4700RHmobiIes  today  TVv^o  of  America's  favorites 

Tmscsmm  ^       M ^   YAESU USA  17210  Edwards  Road,  Cerritos,  CA  90701 
micarMH-15      ^mamF        (213)  404-2700.  REPAIR  SERVICE:  (213)  404-4884. 
DSDTMFaim-  ™"  PARTS:  (213)  404-4847 
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Prices  and  specifications  subject  to  change  without  notice.  PL  is  a  registered  trademark  of  Motorola,  Inc.  Specifi- 
cations guaranteed  only  within  amateur  bands. 


,  pacesetter  in  Amateur  Radio 


Two  in  the  Hand ! 


TH-75A 

2m/70cm  Dual  Band  HT 

The  newTH-75A  Dua!  Band  HT 
from  Kenwood  is  here  now!  Many 
of  the  award-winning  features  in 
our  dual  band  mobile  transceivers 
are  designed  into  one  hand-held 
package. 

•  Dual  Watch  function  allows  you  to 
monitor  both  bands  at  the  same  time. 

•  1,5  watts  on  2  meters  and  70cm: 
5  watts  when  operated  on  12  VDC 
(or  PB-8  battery  pack). 

•  Large  dual  multi -function  LCD 
display. 

•  10  memory  channels  for  each  band 
stores  frequency,  CTCSS,  repeater  off- 
set, frequency  step  information,  and 
reverse.  A  lithiym  battery  backs  up 
memories.  Two  memories  for  "odd 
split' operation. 

•  Selectable  full  duplex  operation. 

•  Extended  receiver  range: 
141-163.995  and  438-449.995  MHz; 
transmit  on  Amateur  band  only.  (Modifi- 
able for  MARS  and  CAR  Permits  required, 
Specifications  guaranteed  on  Amateur 
bands  only.) 

•  Uses  the  same  accessories  as  the 
TH-25AT  (except  soft  cases). 

•  Volume  and  balance  controls, 
plus  separate  squelch  controls  on 
top  panel. 

•  Super  easy-to-use!  For  example,  to 
recali  memory  channel,  just  push  the 
channel  number! 

•  CTCSS  encode/decode  built-in! 

•  Automatic  Band  Change  (ABC). 
Automatically  switches  between  main 
and  sub  band  when  signal  is  present 

•  Automatic  offset  selection  on 
2  meters* 

•  Tone  alert  system  for  quiet  moni- 
toring. When  CTCSS  decode  is  on, 
the  tone  alert  will  function  only  when  a 
signal  with  the  proper  tone  is  received. 

•  Four  ways  to  scan,  including  dual 
memory  scan,  with  time  operated  or 
carrier  operated  scan  stop  modes,  and 
priority  alert. 

«  Automatic  battery  saver  circuit 
extends  battery  life. 


•Supplied  accessories:  Dual  band 
rubber-flex  antenna,  PB-6  battery  paci<. 
wall  charger,  belt  hook,  wrist  strap, 
water  resistant  dust  caps. 

Optional  Accessories 

•  PB-5  72  V.  200  mAh  NiCd  pack  for  15  W 
output  •  PB-6  7.2  V.600  mAh  H\Cd  pack 

•  PB-7  72  M 1100  mAh  NiCd  pack  •  PB-8 

12  V  600  mAh  NiCd  for  5  Woutput  •  PB-9  7.2  V 
600  mAh  NiCd  with  built-in  charger  •  BC-10 
Compact  charger  •  BC-11  Rapid  charger 


Sfiecifscaitons  and  pncss  subfeci  to  changB  wHtiout  notice  ofotHgatior) 

Comptete  servjce  mamsfs  BfG  sy&ilabte  for  Bif  Kenwood  iransceivers  ana  mosf  accessories 


•  BT-6  6-ceil  AA  battery  case  •  DC-1/PG-2  V 
DC  adapter*  HMC-2  Headset  wttti  VOX 
and  PTT#  SC-22  and  SC-23  Soft  case 

•  SMC-30/31  Speaker  mics-  •  WR-1  Water 
resistant  bag. 


KENWOOD 


KENWOOD  U.SA  CORPORATION 

COMMUNICATIONS  &TEST  EQUlPMEhJT  GROUP 

RO.  BOX  22745, 2201  E.  Domingyez  Street 
Long  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC 
P.O.  BOX  1075. 959  Gana  Court 
Mtssissauga,  Ontario,  Canada  L4T  4C2 


